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XXIII. On the Satellites of the Planet Saturn , and the Rotation 
of its Ring on an Axis, By William Herfchel, LL.D v 
F. R. S. 


Read June 17* 11790. 

I N my laft Paper on the Planet Saturn, the principal objeffc 
of which was to give an immediate account of the 
mod interesting phaenomena that had occurred till the begin* 
rung of November, many things were left unnoticed for want 
of time to treat of them with Sufficient accuracy; but having 
now before me the whole feries of observations from the 18th 
of July till the 25th of December, 1789, I can enter into a 
proper examination, aflifted by Such neceflary calculations as 
then could not conveniently be made. 

One of the principal motives which have induced me to 
haften this inquiry, is the frequent appearance of protuberant 
and lucid points on the arms of the ring of Saturn. I have 
mentioned before that Such phaenomena had been refolved by 
the fituation of Satellites that put on thefe appearances; but as 
my observations were continued near two months afterwards, 
and as I had from them corrected the epochae of the old Satel¬ 
lites, atid improved the tables of the new ones,, I found that, 
befides many of thefe bright points which were completely 
accounted for by the calculated places of the Satellites, there 
were alfo many more mentioned in my journal that would not 
accord with the fituation of any of them. 
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428 Dr, Herschel’s Obfervations on the 

The queftion then prefented itfelf very naturally, what to 
make of thefe protuberant points ? To admit two or three 
jmore fatellites by w r ay of folving fuch phenomena appeared to 
me too hazardous an hypothefis; Specially as thefe lucid 
points, though fome of them had a motion, did not feem 
willing to conform to the criterion I had before ufed of coming 
off the ring, and diewing themfelves as fatellites. And yet a 
fufpicion of at leaf!; one more fatellite would often return ; it 
was even condderably drengthened when I difcovered, by 
means of re-calculating with great precifion the whole feries of 
obfervations, that in the beginning of the feafon there had 
been fome few miftakes in the names of the fatellites, when 
the obfervations of them were entered in the journal. In 
fetting them right, which threw a great light upon the revolu¬ 
tion of the 6th, and more efpecially upon that of the 7th, I 
found alfo, that fome of the obfervations which were entered 
by the name of the 7th fatellite could not belong to that, nor 
to any other known one. It remained therefore to be examined 
whether there might not be fufficient ground to fufpe£t the 
exigence of an eighth fatellite. 

In this fituation of things, I thought it mod: advifable to 
draw out the whole feries of obfervations in a paper, beginning 
at the 5th fatellite, and thus gradually through the 4th, 3d, 
2d, id, 6th, and 7th, to approach towards the center of Sa¬ 
turn; that it might appear at laid what obfervations were left 
unaccounted for. By this means alfo it will be feen clearly 
with how fcrupulous an attention the identity of every fatellite 
has been afcertained; and with a view to give the ftrongeft 
latisfa&ion in this refpeft, at lead: one obfervation of each has 
been calculated for each night; and the place thus computed is 

put 
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put down iu the notes, that it may be compared with the 
obferved one. 

To facilitate this comparifon, I -have delineated a fcheme 
wherein the orbits of the fatellites are drawn in their due pro¬ 
portion. A few words will explain the conffrudion and ufe of 
this figure, which, notwithftanding its limplicity, is yet amply 
fufficient to afcertain the accuracy of every obfervation. 

In each of the orbits, by way of marking them, is placed 
the. fatellite to which it belongs, as it appeared to be fituated 
the 18th of October, 1789. The graduated circle is of ufe to 
find, by means of the tables, the apparent place of a fatellite 
for any given time; or, the apparent fituation of the fame 
fatellite being given, its real Saturnicentric place may be de¬ 
duced from it. In the center of the fcheme is the planet Sa¬ 
turn, and its ring, exprefled by a line which reprefents the 
direction of its anfae ; or the ring itfelf, as it appeared in my 
telefcopes during the months of July, Auguft, September, 
October, and November, 1789. The five lines which are 
carried on parallel to each other ferve to convey the meafure 
of the planet, and its ring, to the orbits of the fatellites, as 
will be feen in feveral inftances that occur hereafter. 

The graduated circle is divided into degrees, and begins to 
count from that part of every fatellite’s orbit beyond the pla¬ 
net, which is intercepted by a plane pafling from the eye of 
the obferver, at redangles to the ring, through the center of 
Saturn. Hence it follows, that the point of zero, or 360 de¬ 
grees, is the fame with the geocentric place of the planet in 
thofe four parts of the orbit of the fatellite where the eye 
is in the plane of the ring, and where it appears the mod: 
open; and that, in other places, it may be had by folving one 
fpherical triangle. This is to be underftood as relating only to 

* See Tab. XIX. £g. r. 
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the inner fatellites; the 5th, or outermoft, requiring a dif¬ 
ferent reduction, on account of its deviation from the plane of 
the ring. Moreover, I am inclined to believe, that the fureffc 
way of obferving the 5th, is to truft only to meafures, taken 
with micrometers which give the diftance and angle of poli¬ 
tico, except in fuch cafes when the eye is nearly in the plane 
of this fatellite’s orbit, where the different reductions may be 
neglefted, without bringing on any confiderable inaccuracies. 
The order of the numbers by which 90 comes to the left, and 
270 to the right, is taken from the motion of the fatellites, 
as they appear to revolve in their orbits, when feen in tele- 
fcopes of my conftruCtion ; and which is alfo the real direction 
of their motion according to the order of the figns. But the 
points 360 and 180 muft occafionally be changed in their de¬ 
nomination of north or fouth, according to the real fituation 
of the plane of each fatellite’s orbit. At prefent, for inftance, 
when the fatellites are at 360, that part of their orbits in 
which we find them lies to the fouth of the center of the 
planet; but about the end of Auguft, 1789, and afterwards, 
the orbits of the fix inner fatellites were differently fituated; fo 
that the fame points then were turned towards the north. I 
need not remark, that the fituation of thefe points was 
changed again when the earth palled through the plane of the 
ring, and that it will change, in the 5th fatellite likewife, 
when we come to be in the plane of its orbit. 

The calculations of the places of all the fatellites have been 
made according to tables which are given at the end of this 
Paper. Their form being very fimple, I thought it not amifs 
to communicate them, for the ufe of thofe who may with to 
enter into a more particular examination of the following ob- 
fervations; or to follow the fatellites in their orbits at any 
1 future 
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future time. It will be proper to mention, that I have deduced 
the epochae of all the feven fatellites from my own obferva¬ 
tions, and they will be found to differ confiderably from thofe 
which are given by M. de la Lande, in the Connoiffance des 
Temps for 1791. But I have not attempted to extend them 
farther than a few years backwards or forwards, as I ana not in 
pofleffion of any obfervations that could authorize me to under¬ 
take fuch a work. On the contrary, I am well convinced, 
that no tables will give us the fituation of the fatellites accu¬ 
rately, till we have at lead: eftablifhed the dimenfions of their 
elliptical orbits, and the motion as well as the fituation of their 
aphelia. The epochae for 1789, therefore, mulf be looked 
upon not as mean ones, but fuch as refpeCt the orbits of thefe 
fatellites in their fituation during the time of the following 
obfervations ; and the two preceding, and two following years, 
muft be already a little affeCted with thofe errors which are 
the neceffary confequence of our not knowing the required 
elements. I flatter myfelf, however, that the obfervations, 
which are delivered in this Paper, will ferve as a beginning to 
a proper foundation for inveftigating them. The many con¬ 
junctions between the fatellites, for inflance, will undoubtedly 
throw fotne light on the fituation and excentricity of their 
orbits; as it will be found, that the calculated places of thefe 
conjunctions require elliptical motions to bring the fatellites to 
fuch appearances, which, in circular orbits, could not fo accu¬ 
rately have taken place. Nor can we afcribe the difagreements 
to the fault of the obfervations, fince a very few minutes will 
fuffice to determine the time of a conjunction, which never 
lafts long. For this reafon alfo, 1 have carefully avoided de¬ 
ducing my epochae from conjunctions, even with the 6th 

fatellite, 
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fatellite, which moves To rapidly that, at firft fight, we might 

think, thofe fituations favourable. 

The mean motion of the five old fatellites, as being fuffi- 
ciently accurate for my prefent purpofe, I have taken from 
the above-mentioned tables of M. de la Lande ; and thofe 
of the 6th and yth, of courfe, are the refult of my own 
obfervations. 

The geocentric place of Saturn, whole complement is to be 
added, in order to reduce the Saturnicentric fituation of the 
fatellites to the apparent one, I have taken from the nautical 
almanac to the neareft minute; and, as 1 have always confined 
myfelf to a literal tranfcription of the obfervations from the 
original journal, all the memorandums which are neceffary 
either to explain them, or to corredt miftakes in the names of 
the fatellites, are thrown into notes, that there may be no inter¬ 
ruption in the fucceffion of the obfervations. 

Obfervations on the fifth fatellite of Saturn. 

1789, July 18. 20 h. 20 / (A). The fuppofed fifth fatel¬ 
lite (B) 6° or 7 0 fp. (C) the ring (D). 

J u] y 

(A) The time of my obfervations being fidereal, it is neceffary to mention, 
that this relates only to the hours, minutes, and feconds, the day itfelf being 
that which is generally ufed by aftronomers, beginning at noon, and ending the 
noon following. By this means there can never be a miflake which fidereal hour 
I mean to point out, as no two fuch hours can occur in the fame agronomical 
night. 

It will alfo be neceffary to remark, that all the times are thofe (hewn by the 
clock'; which, by equal altitudes, has been found to lofe very equally at the rate 
of o",4 per day; and to be 8' 51",5 too fail at midnight the 18th of July, 
1789, which is the time on which my obfervations on Saturn commenced/ 

(B) The fatellite itfelf not being known, it is here called the fuppofed fifth. 

(C) By fix or feven degrees fouth preceding the line of the ring, is meant, 

that 
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July 23. 19 29. The 5th fp. at a great diftance (E). 

July 28. 22 37. By a figure in the journal, at a great diftance 
np. (F). 

Aug. 18. 21 11. The fuppofed 5th at a great diftance 25 0 

lip. R. (G). 

Aug. 28. 1 28. A line drawn through a large ftar north of 
Saturn, and palling between one pretty confiderable ftar nf. 
and another I f. Saturn, leaves the fuppofed 5th fatellite a little 
bn the following fide. By two figures in the journal, the 5th 
is at a great diftance nf. i?. (H). 

Aug. 29. 23 29. The fuppofed 5th is a very little preceding 
a line drawn from the large ftar of laft night, through a very 
fmall ftar; and a good deal following a line drawn from the 

that the fatellite in the firft place was at the preceding fide of the planet; that is, 
in the femicircle from 180 to 360, which pafles through 270 degrees. And in 
the next, that thfe fituation of its orbit was fuch as to bring the fatellite, at its 
proper difiance, into a line drawn from the center of Saturn, making an angle 
of 6 or 7 degrees with the line of the ring, and declining towards the fouth. 

(D) The calculated place for 20 h. 20', Ihewn by the clock, corre&ed by 
— 8'51",5, and reduced to I 2 h. 22 ' 16" mean time, is 245^5 which, as no 
difiance is mentioned, leaves it doubtful whether the obfervation was that of the 
5th fatellite, or of a fixed fiar. 

(E) By calculation the fituation is 268°, IJ which agrees well enough for 
II h. n' 47" mean time* 

(F) 13 h. 59'38" mean time gives 29l°,5, which agrees with the difiance 
and diredtion; but as the fatellite was fp. the obfervation, which fays np. mufi 
belong to fome fmall fixed fiar. 

(G) The calculation for 11 h. ii' 27" gives 27°,4 or at a good diftance ff; 
therefore this was not the fatellite, but a fiar. 

(H) It appears from the calculation for 14 b. 48' 29" which gives 74°,2, and 
alfo from the following obfervations, that this was the real 5th fatellite; and 
that, having once obtained its place, I kept it in view all the reft of the feafon. 

Vol. LXXX. L 1 1 firft 
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firfl pretty confiderable flar of laft night, through the fame 

very fmali flar (I). 

Aug. 31. 21 3. The 5th I take to be nf. ^ at a good dis¬ 
tance (K), 

Sept. 8. 22 37. The 5th about 15 0 nf. R. and, by a figure, 
at a great diflance (L). 

Sept. 11. 20 11. The fuppofed 5th Satellite and two Small 
Stars Sf. a flar x, which is Sf. 1 ?, form an cxafl line. 

2232. The fuppofed 5th, and the two S ft. ff. x, form no 
longer a line ; So that is the real fifth Satellite. 

Sept. 11. 23 52. The 5th Satellite keeps advancing; its 
Situation is 20 or 22 0 nf. the line of the R. and, by a figure, 
it is at a confiderable diflance (M). 

Sept. 13. 22 17. The 5th Sat., of the 11th of Sept, is ad¬ 
vanced, and is now north preceding a confiderable large flar, 
which was that night fp. t ? . By a figure it is nf. i?, at a 
confiderable diflance (N). 

Sept 14. 20 33. The 5th a little nearer than lafl night (O). 

22 30. The 5th fat. of Sept. 11. obferved at 20 h. ii', has 
left the place where it was at that time. 

Sept. 16. 19 39. The 5th is drawing nearer towards its 
conjunction. 

22 18. Much the fame as before. 

23 59. About 33 0 north following the direction of the 

R. (P). 

i 3. The 5th nearly as before. 


(I) 

t 1, / // 

0 


i // 

0, 

12 45 53 - 

7 8 5 4* - 

(K) 

IO 12 26 . 

87,2. 

(L) 

11 14 47. 

124,2. 

(M) 

12 i7 48. 

i 3 8 > 3 - 

( N ) 

10 35 J 3 - 

147,2. 

(0) 

8 47 34 V 

*51,5. 

m 

12 5 9- 

161,3. 





Sept. 
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Sept. 17. 19 48. The 5th fat. of t? 30° nf. R. and at the 
diftance of about 3 dia. of R. (Q). 

Sept. 18. 21 15. About 2 dia. of R. and near 40 0 north 
following (R). 

Sept. 20. 23 24. The 5th fat. is within a degree of its con¬ 
junction. It is north of r? , aud its motion is retrograde. 

23 54. A perpendicular from the 5th fat. to the ring of 
Saturn, falls towards the following fide fhort of the center by 
4- dia. of t? . 

o 19. Diftance of the 5th fatellite from the parallel of the 
R, of. t? , 3 rev. 36,7 parts = i' o /,r ,^66 central meafure. 

1 25. The 5th very nearly central. 

1 28. With a power of 240, perfectly central. With 300, 
perfectly central (S). 

Sept. 21. 21 15. The 5th fat. is perpendicular to a place 
half a projection of the ring preceding the edge of it (T). 

Sept. 23. 2251. At. a confiderable diftance np. ^ (Vj. 

Sept. 24. 1956. At a good diftance np. t? (W). 

Sept. 25. 19 34. The 5th purfues its track (X). 

(Q) 7 5 o 55- 165,1. (R) 9 13 45V 170,0. 

(S) 13 18 13. 180,0, or diredly at redangles to the ring, to the north® 

I have ufed this obfervation for fettling the epocha of this fatellite, in which I 
have made no pther allpwanpe than that of the? geocentric place of Saturn, as I 
knew this would anfwer all my purpofes, But when we would obtain the mean 
motion of this fatellite in comparing its prefent place with other fituations at a 
great diftance of time, proper redudions of the geocentric place of Ip to the 
orbit of this fatellite fliouid be made. This may, however, be done much better 
when the real fituation of its orbit is properly afcertained. 

h h* 

(T) 9’ 1 59 * i8 3°>8- (V) i° 29 52 . i 93 ** 3 '.■ 

(W) 7 31 25. 197*4. ( x ) 7 5 33 - 201 * 9 * 

lii 2 oa. 
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061 . 12. 21 18. The fuppofed 5th forms nearly an ifofceles 
triangle with two preceding ftars, the fouthern one of which 
is double, cbnfifting of a very confiderable filar and a fmall one. 
By a figure, at a confiderable diftance, np„ \ (Y). 

061 . 15. 21 1. The large ftar of the double filar in the 
figure of the 12th of 061 . is gone from its place, and the fup- 
pofed 5th of that night is left (Z). 

21 8. The real 5th is fo bright this evening, and was fo the 
12th of 061 :. that 1 miftook it on that account for a confidera- 
ble filar; it was then nf. \ . By three figures to-night it is 
at a great diflance np. t? . 1 faw it move to-night; for at 

21 h. j / it made an angle of 50° on the following fide with 
three ftars in a line, fp. j? . At 1 h. 9', that angle was lefs 
than 40°; and at 1 h. 41', it was no more than about 35 0 . 

061 . 16. 20 16. The 5 th now precedes a line drawn through 
the three ftars which it followed laft night at 21 h. i\ By 
five figures, at a great diftance fp. i? (A). 

06 t. 18. 20 18. At a great diftance fip. 

21 51. At j> or 8 / diftance fip. The fame by two 
figures (B). 

061 . 20. 20 50. By three figures, at a great diftance fp. (C). 

061 . 28. 21 1. The <tth about af dia. of t? diftant, and 

45 °ip-(D> 

061 . 29. 21 49. The 5th fat. of 1? is approaching towards 
its oppofition (E). 

(Y) 7 11.42' 32". 28o° ? 3. The diftance and fituation agree well enough, 

but not the angle, which, by what will appear hereafter from the fituation of the 
nodes of this fatellite, Ihould be fp. 

(Z) 7 13 49. 294,0. (A) 6 25 o. 298,4. 

(B) 7 5 1 54 » 3 ° 7 > 9 - ( c ) 6 43 J 3 * 3 *M- 

(D) 6 22 47. 353,4. (E) 7 6 44. 358,1. 

oa. 
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061 . 30. 20 53. The 5th fat. is paft the oppofition a little 
more than yeflerday it wanted of it (F), 

061 . 31. 21 13. The 5th about 3! diameters of Saturn 
ff. (G). 

21 43. It is very faint; fainter than the firfl; not much 
brighter than the fixth (H). 

Nov. 2. 23 57. By a figure, the 5th fit. at fome diftance 

Nov. 3, 22 1. At a good diftance. ff. R. (K). 

22 13. The 5th a little following a line drawn through two 
fixed flars and between them. It is fouth of the ring. 

Nov. 4. 22 17. The 5th at a great diftance following, and 
a very little fouth ; it precedes the line of the two flars which 
it followed laft night (L). 

Nov, 7. 22 9* The 5th at a great difiance following, and a 
little north (M). 

Nov. 8. 20 46. At a great diftance following (N). 

Nov. 10. 23 30. As the calculation gives it (O). 

(F) 6h, 6'57". 2°,s. (G) 6 h. 22'59". 7 c ,i. 

(H) From the conliderable change in the light of this fatellite, we may 
furmife, that it has a revolution upon its axis; the lituation (fee note Z and G), 
which affe&s the apparent brightnefs^ fhould however be taken into the account. 

(I) 811.58'41". i6°,8. (K) 6^.59'4". 2i°,o. 

(L) 7 h. 11' 6". 25°,2. A few days ago I perceived, that in the former 

part of thefe obfervations I had omitted a pretty eflential circumftance, which is 
an attention to the nodes of the 5th fat. with the ring of Saturn. 

(M) 6h. 51' 21 // . 39°>2. It appears from this and the foregoing obferva-* 

tion, that the afcendingiiode of the 5th fatellite, with regard to the ring of Sa¬ 
turn, apparently lies between the 25th and 39th degrees, which, reduced to a 
Saturnicentric pofition, is about the 19th degree from the point Aries reckoned 
upon the ring. 

(N) $h. 24'39". 43 °,S* (O) 8 h. o' 21 ". 53 °»°* 

2 Nov. 



438 Dr. Herschjsl’s Obfervatlons on the 

Nov. 13. 22 33. On the following fide (P). 

Nov. 15. 22 33. By a figure, nf. Saturn at a great dif- 
tance (Q ). 

Nov. 19. 22 15. Dift. of the 5th. fat. ift meafure 8 54,94 
but too fmall. 


22 28. 

— 

- 2d 

— 8 58,28 

22 43. 


3d 

1 

CO 

' GO 

22 54, 


4th 

- 8 58,85 


Mean of the three lafi: meafures S' 58",45. 

This, when the exadt inclination of the orbit is afcertained, 
mull be brought to the greateft elongation, and alfo reduced to 
the mean diftance of the planet from the fun. 

Dec. 2. o 56. The 5th fat. is in its calculated place (R). 
Dec. 5. o 10. As the calculation gives it (S). 

Deq. 16. 23 59. At a great diftance preceding (T). 

Obfervations on the fourth fatellite of Saturn. 


July 18. 19 50. The 4th fatellite is about 6 or f np. R. (A). 
July 23. 19 29. About 3! dia. of j? following the body ( B. 



h - / // 


h. , // 0 

(P) 

6 5.1 44 - 

66, S- 

(Q) 6 43 53. 75,6. 

(R) 

7 59 46 . 

152,8. 

(S) 7 2 7, 166,2. 

(T) 

6 7 58. 

215,4. 

(A) 11 52 21. 284,0. 

(B) 

II II 47. 

36,4- 

Following or preceding the body, denotes that we 


are to reckon from the neareft part of the circumference, and mot from the 
center; but it is alfo to be obferved, that eftimations in diameters, when they 
exceed one, or one and an half, are not intended as meafures, but merely to 
point out the fituation in a very coarfe way; fo that we are to look upon the calcu¬ 
lation as not difagreeing with this eftimation, though we fliould find the fatellite 
eonfiderably farther from the body, 

1 July 
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July 27. 20 27. 4 or 5 dia. following (C). 

July 28. ig 40. Near 4 dia. following (D). 

Aug. 18. 21 11. Many dia. preceding (E). 

Aug. 28. o 14. About 4! dia. of t? following the body (F). 
Aug. 29. 22 18. 3 dia. of i? following the body (G). 

Aug, 31. 20 48. About 2| dia. of fj p. the body; a few fe- 
conds farther off than the 2d fatellite, and a little fouth of 
it (H). 

Sept. 8. 22 30. About 21 dia. of v following the body (I). 
Sept. 10. 19 42. Following Saturn (K). 

Sept. 11. 20 26. Following t? , too for to eftimate by the 
diaimeter (L). 

Sept. 13. 22 17. By a figure, at a diftance following (M). 
Sept. 14. 20 33. About 11 dia. of the ring following (N). 
o 42. 11 dia. of R. f. the edge. 

1 24. 1 dia. of R. f. the ring; exactly in the line. 

Sept. 16. 19 37. Not quite 1 dia. of the ring preceding (Q). 

22 15. 11 dia. of R. p. the edge, and a little fouth. 

23 59. Near if dia. of R. preceding the edge of the ring. 
Sept. 17. 19 48. About 3 dia. of the ring p. the projec¬ 
tion (P). 

Sept. 18. 2115.. Almoft at its greateft diftance p. (Q). 


h < / „ 


(C) 

11 

/ 

S3 

// 

55- 

*27,5. 

(D) 

11 

3 

/ 

7- 

I 49»3* 

(E) 

11 

11 

27. 

264,7. 

(F) 

1 3 

34 

42, 

1 33,4' 

(G) 

II 

35 

5- 

x 54w 2 * ! 

(H) 

9 

57 

29. 

198,0, 

(h 

II 

s ' l 

48. 

20,3, 

(K) 

8 

12 

,24. 

62,8. 

(I) 

8 

52 

22. 

86,1. 

(M) 

10 

35 

*3* 

I 33*°* 

(N) 

8 

47 

34* 

154,0, 

(O) 

7 

43 

52 • 

298,3* 

(?) 

7 

5° 

55* 

221,*. 

(CL) 

9 

*3 

45-' 

245>°” 


Sept. 
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Sept. 20. 23 24. At a great diftance p, and a little n. (R). 
o 40. I can fee the 4th fatellite of Saturn without an eye* 
glafs in the 20-feet fpeculum by drawing back the eye about 
three or four feet. 

21. Sept. 21 15. At a good diftance preceding, and a little 
north (Sj. 

Sept. 23. 22 33. The 4th fatellite emerged a few feconds 
ago. It is now in the line of a tangent to that part of Saturn 
where the projedtion of the ring comes from the body (T). 

22 51. | of the proje&ion (V) following the body of h ; 
and about 2 of its own diameters north of the ring; or not 
quite half way northwards between the center of \ and the 
northern limb. 

Sept. 24. 19 56. About 2 of its own dia. nearer the ring 
than the 3d fat. and a little more north. 

20 48. The 4th advances to its conjun&ion with the 3d. 

22 47. The 4th is paft by the 3d. By a figure, it is lefs 
than one of its diameters paft the 3d fatellite, and is more 
north than the 3d (W). 

Sept. 19 34. It purfues its track (X). 

O&. 12, 20 37. At a great diftance following (Y). 

Odt. 15. 20 54. Many diameters of Saturn f. (Z). 

23 20. The 4th fat. at a confiderable dift. f. 

h h 

(R) II 14 33 - 292°,.2 CS) 9 I 59. 312,8. 

(T) 10 11 55. 359,2. 

(V) The diftance from the body of Saturn to the end of the projecting part of 
the ring, I call the projection, and have made ufe of it as a meafure for 
eftimating. 

/ u o k* f a 0 

(W) 10 21 57. 22,0. (X) 7^ 5 33. 41^6. 

(Y) 7 1 39 * 66,5. (Z) 7 6 50. 134,4. 

0<ft. 
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0$. 16. 20 16. 21 dia. of t? following the body* 

21 59. The colour of the 4th fiitellite is red, or inclining to 
Ted ; it approaches towards a conjunction with the 3d. 

- o 9. The 4th is very nearly in conjunction with the 3d; it 
is about i of its own dia. nearer to Saturn than the 3d, 
and near one dia. of the 3d fatellite more fouth than tbor 

Oft. 18. 20 18. 2| dia. of r? p. the body. 

21 51. About 21 dia. of preceding (B), 

Oft. 20. 20 50. At a great diftanCe preceding (C). 

Oft. 28. 21 At a great diftance following (I>)f. 

Oft. 29. 21 49. At a good diftance ff (E), 

Oft*|0# 20 33. At a great diftance following (F). 

Oft. 31. 21 13. At a confideraMediftance following (G). 

Nov. 2. 21 6. The 4th fat. is invifible. 

21 51. X cannot fee the 4th fatellite (H). 

22 53. The 4th fat. is not vifible; Hooked for the lhadow 
«of it upon %, but could not perceive it* The weather a little 
hazy. 

23 21. Upon the dark equatorial belt of v» on the f. fide, 
near the edge of the dilk* feerns to be a fmall black fpot which 
Is darker than the reft of the belt. 



h. 

■■ ' T 

w 

O 


it. 

/ 

/> 

O 

(A) 

io 

17 

22. 

160,1. 


7 


54 * 

203,0. 

(C) 

6 

43 

* 3 * 

247,2. 


6 

22 

47* 

67,9. 

■(E) 

7 

6 

44. 

91,2, 

m 

6 

6 

57 - 

1x2,8. 

(G) 

6 

iz 

59 - 

i35»7- 







(H) The tables I ufed at the time of this obfervation being different from my 
prefent ones, I expeaed the 4th fatellite to be paft its conjunaion, and confe- 
^uently vifible again. 


Vol. LXXX. 


Mm m 
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23 29. A protuberance on the fp. part of t? ; Ifuppofe it to 
be the 4th fatellite emerging. 

23 31. The black fpot upon the equatorial belt feems to be 
a little advanced towards the preceding fide. 

23 38. With 300 the fatellite is very nearly detached; the 
black fpot keeps advancing; it is a very little north of the 
equatorial belt, but part of it is upon the belt. 

23 43. The black fpot is a little more than -i of the dia, of 
' i? advanced from the f. tide towards the center. 

23 46. The fatellite feems to be detached. 

23 47. With 300, it is detached; and the black fpot keeps 
advancing. 

23 57. The black fpot is advanced fo as to be § of its way 
towards the center; the 4th fatellite is near § its own dia. 
clear of the edge. 

o 13. The black fpot a little more than half way towards 
the center; it is much darker than the belt. 

o 34. The black fpot is not arrived to the center yet. 

o 53. The black fpot is not come to the center, but does 
not want much of it. 

o 57. It is more upon the belt than it was before ; that is, 
more fouth. 

1 6 . The black fpot is not yet come to the center. 

1 10. It is drawn towards the fouth, fo as to be nearly in 
the middle of the equatorial belt. 

1 11. It is not far from a central pofition. 

I 15. It is not come to the center yet. 

1 18. The black fpot is very near central. 

1 2i, Very near central. 

1 2,5. Begins to be in the center. 
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1 30. It is in the center (I). 

Nov. 3. 22 1. The 4th fat. about 3 dia. p. the body (K). 
Nov. 4. 22 17. At a confiderable diftancepreceding (L). 
Nov. 7. 22 9* At a good diftance preceding (M). 

Nov. 8. 20 46. At a good diftance p. (N). 

Nov. 10. 21 3. The 4th fatellite not yet vifible. 

21 32. Not yet vifible. 

22 26. Not yet vifible. 

23 24. About i dia. of ?? nf. (O). 

Nov* 13. 2233. On the following fide (P). 

Nov. 15. 22 33. Following i? at a good diftance (Q). 

Nov. 26. o 28. The 4th fatellite is emerged fome time paft. 
o 30. It is nearly in conjunction with the 6th. By a figure, 
it is half the diameter of the 6th nearer to Saturn than the 
fixth, and north of it (R). 

Nov. 30. 23 36. Dift. of the 4th fatellite f 

23 42. 2d meafure — 3 10 .972. 

23 52, 3d — — 3 10 .494. 

23 59. 4th - — 3 xo .579. 

Mean of the four meafures 3' 1 i // .io6 (S). 

Dec, 


(I) 10 h. 31' 25",5. 184°,8. An extrad of thefe obfervations being printed 
in my laft Paper, I am to remark, that here the time is uncorreCted; but the 
correction for this evening being—8'8",7, it will be feen, that in the former 
Paper — 8' has been applied to all the times, and — 8' 9" to the time of the exaCt 
conjunction. 


h - * // 
(K) 6 59 4. 

(M) 6 51 21. 

(O) 7 54 22. 

(QJ 6 43 53. 


204,1. 

294,4- 

2»i- 

115,0. 


/ // 

(L) 7 xi 6. 
(N) 5 24 39. 
(P) 6 51 44. 

(R) 7 57 (I) 2 * * (S) 3* 


226,9. 

■3*5.6. 

69,9. 

4 , 4 - 


(S) The middle of the time to which we may fuppofe the meafures to anfwer 

M m m 2 


ts 
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Dec.. 2. o 56. In its calculated place (T). 

Dec. 5* q io> As the calculation gives it ( V). 

Dec. 16. 23 59. At a great diftanee following (W). 

0 43, The 4thiiitellite, with a power of about 500, {hews 
a pretty confiderable, vifible dilk(X), 


0 bfervatiom on the third fatellite of Saturn., 


July iS. 19 50. The^d fatellite about 1 or a p ff.R, By a 
figure, at a.confiderable diftanee (A). 

July 23- 19 29. Near 2 dia. of J? following (B)i 
July 27. 20 27, About 24 dia, of % following(C). 

July aB. 19 40. The 3d fat. f dia. following k; k is much 
larger than the 2d, and a little more north. 

22 34. I part of a dia. following (D), 

Aug. 1 3 . 21; 11. i f dia. of % following the ring (E). 

Aug, 28. 0 14. Full 2 dia. f. i? (F), 


i's 2311, 48', or 6 h. 59' 48^ mean time. And by computation the apparent place 
of the fatellite at that time was 93°,778, which is 3?,778 or 3 0 46' 41",52 pafli 
the greateft elongation; therefore its diftanee, if it had been meafured at the 
greateft elongation, would have been 3' n /r 9 $ 22 * This quantity brought to 
jjnean diftanee of Saturn from the fui>| amounts to 3' S",91 $• 
b* ./• a o ^ t n o 

(t) 7 59 46. 139,8, (V) 7 2 7. 206,6,. 

(W) 6 7 |8. 93,6. 

(X) And from its ruddy colour (fee 0 £h 16.) we may furmife it to have a 
confiderable atmofphere. This fatellite, therefore, feems to approach more, t®; 
to the condition of a planej than any of the fourteen hnown fatellites. 

^ m o J tJ o 

(A) 11 52 41. 85,5* (B) 11 11 47. 121,9, 

(C) II 53 55 * ' 8 3 >*« ( D > *3 56 39- 169,6, 

(E) it it 27. 35,0. (F) 13 34 42. 120,6. 

7 Aug. 



Satellites of the Planet Saturn. 443 

Aug. 29. 22 21. A fatellite on the edge of the preceding 
arm (G). 

23 1. The fat. a very little feparated from it. I fuppofe it 
to be the 3d, on account of its fize and brightnefs. 

23 41. The fatellite is now fully detached* fo as to be near 
I of the projection preceding the end of it. 

Aug. 31. 20 56. The preceding arm, about; the middle,, 
deems to be charged with a fatellite; power 157 (H). 

21 3. With 3po, the fame as before. 

Sept. 8. 22 30. The 3d fat. about 2§ or 3 dhn of Saturn p# 
the body (I). 

Sept. 10* 19 42. The 3d following Saturn (K). 

Sept. 11. 20 26, 11 dia. of t? f. the body of %•,. 

22 36. 1 dia. of i ? f. the body. 

o 16. The 3d a little lefs than the projection from the ff. 
edge.. 

o 34. | of the projection following the ring, 

1 57. A little lei's than f the projection f. the ring (L). 

Sept. 13. 22 2. The 3d, ii dia. of R. preceding the edge 
of R. (M). 

Sept. 14. 20 27. The 3d fat. | the projection f. R. (N). 

21 55. 11 of-the projection f. and a very little north. 

© 42. 2 projections following. 

1 24 Near two projections following. 

Sept, 16. 22 18. (O). 

(G) 11 38 5. 193,9. (H) 10 5 27. 348,3. 

(I) II 748. 269,9. (K) 81224. 59 > 7 * 

(L) 14 22 27., 159,9* (M) IO 20 15., 306,1. 

(N) 8 41 35. 20,4. 

(Q) 10 24 26. . 185,6. By this it appears that the 3d fatellite was invifible ^ 
but obfervations being made on a fatellite^ by miftake fttppofed to be the third, 
they will be found among thofe of the 6th, to which they belong* 
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Sept. 17. 19 48. The 3d fat. if dia. of the ring preceding 
the projection (P). 

Sept. 18. 21 15. f of the projection, or if dia. of the fa¬ 
ted he preceding the edge of the ring. 

21 45. f of the projection preceding R, 

21 53. The 3d almoft touches the R. 

21 59. Quite clofe to the ring, and a little north. 

22. 7. Not quite fo near but that Lean ftill fee a final! 
div'ilion. 

22 20. With 157, I can no longer.fee a divilion between the 
3d fatellite and the R. 

22 22. With 300, the fat. is completely joined to the R. 
but fo as to make it appear a little longer, and a very little 
knotty towards the north (Q). 

Sept. 20. 23 27. The 3d fat. i f projection f. R. It is within 
lefs than the diameter of the 2d fatellite preceding the 2d, and 
a little more fouth (R). 

23 51. The 3d fat. is now more feparated from the 2d. 

o 45. if projection’f. R. 

1 22. 1 projection f. R. 

Sept. 21. 21 15. 2f projections preceding the edge. 

22 44. Near 3 projections p. R. ( 5 ). 

Sept. 23. 22 51. The 3d fat. 1 projection f. the edge (T). 

Sept. 24. 19 56. if dia, of R. f. the edge; about 2 diame¬ 
ters of the 4th fatellite farther from R. than the 4th, and a 
little more fouth. 

20 48. It advances towards a conjunction with the 4th. 


11 • / // 

(D 7 5° 55 ’ 256,9. 

(R) 11 17 33. 147,6. 

(T) 10 29 52. 24,3. 


“• / // o 

(Q) 10 20 34. 345,0. 

(S) 10 30 44. 224,'8. 


22 47. 



Satellites of the Planet Saturn. 447 

22 47. It is pa ft by the 4th. By a figure, it is about half 
its own diameter paft the conjunction, and is more fouth than 
the 4th (V). 

Sept. 25. 19 34. (W). 

OCt. 12. 20 37. The 3d fat. about 3I din. of t? f. the 
body (X). 

OCt. 15. 20 47. 11 dia. of Tj p. the body. 

21 30. A little more than 1 dia. of 9 from the body; and 
its whole diameter north of the line of the projection. 

22 25. The 3d fat. will be in conjunction with the 6th, in a 
very fhort time, the 3d being ftill a little preceding. 

22 39. The conjunction is fo complete now, that I have 
loft the 6th. The 3d, however, appears to be a little length¬ 
ened out towards the fouth. Diftance from the body barely 
one diameter of 9 ; or juft one dia. of 9including the dia. of 
the 3d (Y). 

23 54. Near two of its own diameters paft the conjunction 
with the 6th. 

059. The 1 ft, the 3d, and the 6th, are at equal diftances 
from each other . 

I 14. The 3d is nearer to the ift than to the 6th. 

1 35. The 3d approaches to a conjunction with the ift. 

1 43, The 3d is very near its conjunction with the ift. By 
a figure, it wants lefs than | a dia. of the 3d. 

OCt. 16. 20 16. The 3d, if dia. of 9 following the bodyv 

21 5p. It draws towards a conjunction with the 4th. The 
colour of the 3d is inclining to blue. 


(V) io h. 21' 57'/. io 3 °, 6 . 

(W) 7 h. 5' 33" 17 2°,5. Hence it appears that the fatellite could not be 

feen this night. 


(X) 7 h, i' 39 // „ 88° 5 2* 


0 9 * 


(Y) 8 h, 51' 33'". 333 0 ,5. 
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o 9. The -3d is in conjuuclion with the 4th, or £ of the 
dia. of the 4th fatellite paft the conjunftion; and one of its 
own dia, more north than the 4th ; that is, there is a vacancy 
between them of one dia. of the 3d (Z). 

Oft. 18. 20 18. 1 dia, of Tj preceding the body. 

21 51. 11 dia. of t? p. the body (A). 

Oft. 20. 22 19. With 300, I fee the 3d fat. emerging? 
about | of its own dia. is out, at the following fide of . 

22 44. At the diftance of f of its dia. following the body (B)» 
o 8. The f. projeftion pafies over the jd fat. juft f® as to 

blear it. 

Oft. 28. 21 *■'. The 3d about 3 dia. of \ p. the body (C). 
Oft. 30 . 20 53. About 3 dia. of % following the body (D). 
Oft. 31. 2t 13. 4- dia. of % following the body. 

21 57. There is a complete conjun&ion between the 3d fat. 
and the 2d; the following arm of the ring pafles exaftly be¬ 
tween them, and points to the 6th. The diftance between the 
3d and 2d is about \ the diameter of the 3d fatellite, the 2d 
being to the north, and the 3d t® the fouth (E). 

22 o. I can fee that the conjunction between the 3d and 2 4 
Satellites is paft. 

23 13. The 3d, I dia. of % following, the body (F). 

23 49. The 3d approaching to a contafk with the body, but 
I can fee a divifion yet. 

23 58. A divifion ftill vifible between tbe 3d fatellite and the 
body of b • 



h- y n 

a 

(A) 

it. 

V If 

O 

<Z) 

IO 17 22. 

S7>9* 

7 

51 54. 209,4. 

(B) 

8 36 54. 


(C) 

6 

22 47. 281,8. 

(D) 

(F) 

6 6 57. 

8 22 39. 

80,4, 

m 

7 

6 51. 

*63,5. 
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Nov. 2. 21 6. The 3d fatellite, if dia. of 1? p. the body; 
juft following the 2d, but 4 little more north (G). 

21 44. 11 dia. of Tj preceding the body, 

Nov. 3. 22 1. 2 1 dia. of f. the body (H). 

Nov. 4. 22 17. About 2 dia. of ^following the body (I). 

Nov. 7. From 21 h. 28 / to 23 h. 12' (K). 

Nov, 8. 20 46. At a confiderable diftance following (L). 

Nov. 9. 1 2. { dia. of t? following the body; its whole dia. 
is fouth of the arm (M). 

Nov. 10. 23 30. As the calculation gives it (N). 

Nov. 13. 22 33. On the following fide of \ (O). 

Nov. 15. 22 33. At fome diftance, preceding (P). 

Nov. 16. 22 $0. (Q). 

Nov. 21, 1 54. The 3d, about if dia. of 1? f. the body (R). 

Nov. 25, 1 21. (S). 

Nov. 30. 23,47. The 3d fat. about 2f of its own dia. fol¬ 
lowing the 6th (T). 

Dec. 2. 23 36. | of the projection p. the body; its whole 
diameter is to the fouth of the arm. 

o 22. The 3d, the 1 ft, and the 6th, nearly at equal diftances 
from each other- 


6. , „ 

0 

L 

n * ft! O 

(G) 689. 

319,6. 

(H) 6 59 4. 42,5. 

1 

•<r 

f-r 

t-t 

122,5. 

to 7 h. 54' n". 358°, 3 to 4°,o, and confequently 

(K) From 6 h. 
invifiblc. 

10' 28" 

h. t // 

0 

6. / ,// 0 

(L) 5 24 39 * 

75 > 5 - 

(M) 9 36 1. 169,1. 

<N) 8 0 21. 

243 . 5 - 

(O) 6 51 44. 118,8- 

(P) 6 43 53. 

277,8. 

(Q.) 6 56 55. 358,2. invifiblc. 

(R) 8 40 57 * 

42,4. 

(S) 8 52 10, 1,8, therefore invifible. 

(T) 6 58 48. 

33 > 9 - 


Vol. LXXX, 

N n n 0 50 
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o 50. The 3d and 1 ft are in conjunction- with a little fpaec 
between them ; the 3d being to the fouth, and the 1 ft to the 
north (V). 

Dec. 5, o 10. As the calculation gives it (W). 

Dec. 16. 23 59. 11 dia. of t? p. the body (X). 


Obfervations on the fecond fatelUte of Saturn. 

July 18. 19 50. The 2d Satellite in the line of the ring p. 
Saturn ; but about 2 or 3 0 north (A). 

July 23. 19 29. | dia. of i? preceding (B). 

July 27. 20 24. Upon the ff. part of the R. are two fmall 
bright points, the largefl is to the fouth, and is nearefl to the 
body of t? . (C). 

20 29. The largefl of the knobs is about | dia. of \ from 
the body. Memorandum, I have no doubt, but that the large 
knob is the 2d fatellite; I could nearly fee its whole diameter 
to the fouth of the ring, but not feparated. Clouds came 
on (D). 

July 2-8. 19 40. The 2d fat. of t ? f dia. following. 

22 34. Almofl a dia. f. (E). 

A" / // o h" / // o 

(V) 7 53 47- I9 6 >3- (W) 727. 72.4. 

(X) 6 7 38. 225,5. (A) IX 52 21. 271,6. 

(B) 11 11 47. 205,8. 

(C ) By calculation we find that thefc two bright points were the ad and 6th 
.Satellites; but at the time of thefe obfervations I only took down phenomena as 
they prefented themfelves, leaving a folution of them to future confiderations* 
See Note (B) to the 6th fatellite* 

(D) 11 h. 55' 55" i6°,b. (E) 13 h, 56' 39". 158°,7. 


Aug. 
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Aug. 18. 21 11. f dia. f. R. (F). 

Aug. 28. 014. Near 2 dia. of f? p. the body (G). 

Aug. 29. 22 1-8, About a dia. of t? p. the body (H). 

Aug. 31. 20 48. A few feconds nearear to i? than the 4th 
fatellite, and a little more north (I) 

Sept. 8. 22 30. The 2d fat. if dia. of i? p. the body (K). 
Sept. 10. 19 42. The 2d within 1 or 2 of its own diameters 
of the edge of the projection (L). 

23 2. Invilible. 

Sept. 1 r. 20 26. The 2d, if dia. of t? preceding the body. 
22 36. if, oralmoft if dia. of t? preceding the body. 

1 34. if of the projection preceding R. 

I 57. I projection p. R. (M) 

Sept. 13. 22 6. There are two fatellites emerging inftead of 
one (N). 

22 13. With 300, the neareft, 1 \ of its own diameters pre¬ 
ceding the projection. This I take to be the, 2d fatellite (O). 
Sept. 14. 20 27. Barely 1 projection p. R. and a little north. 

21 55. The 2d, 1 dia. of the fatellite p. R. (P). 

22 23. The 2d, is now vanifhed (Q). With 300, I think 
there is about | dia. of the fatellite left. 

22 30. There now, certainly, is nothing left of the 2d fat. 
Sept. 16. 19 39. The 2d fat. if of the projection p. R. (R). 


(F) 11 n 27. 26,8. (G) 13 34 4 2 - 

(H) n 35 5. 36,7. (I) 9 57 * 9 * 

<K) II 748. 270,3. (L) 812 24. 

jfM) 14 22 27. 322,9. 

: (N) See the obfervation of the I ft fat. Sept. 13 
fO) 10 h. 31' 13." 205°,o. 


276,0. 

291,0. 

* 57 > 5 - 


(P) 10 h. 9' 21". 334% 


(Q.) The word vanifhed is here probably meant to denote its being gone upon 
the ring, to the projection of which it was approaching 28' before. 

(R) 7 h. 45'48" 224 °, 9 ’ 


N n n 2 


22 15. 
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22 15. 1 dia. of ij from the edge of the R. preceding, 
and exaCtly in the line of the R. 

23 .,9. Almoft 1 dia. of the R. preceding the edge of it. 

1 3. About ij dia. of t? from the preceding edge. 

Sept. 17. 19 48. (S). 

Sept. 18. 21 15. The 2d fat. ij of the projection f. the 
edge; it is 1 dia. of the iil fatellite nearer to i? than the lft, 
and a little more l'outh. 

22 35. A little lefs than 1 projection f. the edge. 

23 14. About | of the projectionf. the edge. 

o j 2. I of the projection following, and a little fouth. 

027. With 300, the 2d fat. 1 of its own dia. f. the R. 

051. With 157, the 2d fat. clofe to the R. fo that no divi- 
fion can be perceived (T). 

0 55 ' With 300, the fatellite touches the R. and is a little 
fouth ; its whole dia. is Rill out. 

o 58.' With 300, about f of the dia. of the 2d fat. may yet 

be feen. 

Sept. 20. 23 27. The 2d within one of its diameters fol¬ 
lowing the 3d, and a little north (V). 

23 51. The 2d is now more feparated from the 3d. 

o 45. 2 projections f. the edge of the ring. 

1 22. 2| projections f. R. 

Sept; 21. 21 20. (W). 

Sept. 23. 22 51. Almoft 1 dia. of the R. f. the edge(X). 

(S) 7*1. 50'55". 356,8 invifible. (T) 12h. 49' 10". 155 0 ,7. 

(V) uh. 17' 33". 50°,6. 

fW) oh. 6 / <8 // . 170°,2 confequently invifible* 


Sept, 
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Sept. 24. 19 49. The 2d, upon the point of the ring p; 
but I can fee no vacancy. 

19 56. With 300, the fame appearance nearly; but the 
weather is too hazy, and the planet too low to bear it well. 

20 45. The 2d fat. begins now to projeft a little, and is a 
little fouth of the ring (Y). 

20 48. I can fee a divifion between the 2d fat. and the R. 

Sept. 25. 19 34 to 22 h. 38' (Z). 

OCt. 12. 20 37. The 2d fat. one full dia. of b following the 
body (A). 

OCt. 15. 20 54, The 2d fat. if dia. of Tj f. the body (B). 

23 20. About 1 § dia. of b following. 

Oft. 16. 20 16. The 2d fat. | dia. of J?, or a little lefs p. 
the body (C). 

20 36. | dia. of t? p. the body. 

22 35. 11 dia. of 1? p. the body. 

o 11. if dia. of 1? p. the body. 

OCt. 17. 21 30. The 2d fat. 1 projection p. the body of \; 
very hazy weather (D). 

(Y) 8h. 20' if. 200°,7. 

(Z) From 7I1. 5' 33" to ioh. 9' 3", the Satellite is not mentioned in my 
obfervations j though by calculation it appears, that its fituation was from 325°,6 
to 342°,3; and that therefore it ought to have been feen. I conclude from this 
that fome particular caufe mull: have rendered it invifible. Moft probably it- 
fuffered an occultation from the ift fatellite, which was fituated in fuch a manner 
as nearly to cover it the whole evening; in this cafe, the obfervation of the ift 
belongs alfo to the 2d, fince their diameters would certainly run together fo as, 
perhaps, if the occultation was not always central, to form only one fatellite, of 

rather a larger diameter than either of them. 

ll. / // O 

(A.) 7 i' 39. 42,4. (B) 7 6 50. 77,7. 

(C) 6 25 1. 205,4. (D) 7 34 53. 343 ) 4 - 


o a. 
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OCt. 18. 20 18. The 2d fat. near 2 dia. of t? f. the body. 
2151. 11 dia. of t? f. the body, 
o 52. It approaches to a conjunction with the 1 ft. 

1 25. The 2d fat. very nearly in conjunction with the ift. 

1 38. The conjunction is complete (E). By a figure, the 2d is 
towards the north of the ift ; but they feemto be in contaCt. 

OCt. 20. 2r 17. The 2d fat. is emerged fome time ago, and 
is now 1} of its own diameters from the body of r?. I per¬ 
ceived the fatellite as a protuberance before 20 h. 50' (F). 

OCt. 28* 20 58. The preceding arm, on the north fide, very 
near to the body, contains a Confiderable fatellite. 

215. The 2d fat. is clofe to the body, on the p. fide, to the 
north of the ring (G). 

OCt. 29. 21 49. The 2d about 14 dia. of r? f. the body (H). 
OCt. 30. 20 53. About 2 dia. of J? p. the body (I). 

OCt. 31. 2i 13. The2d, | dia. of t? following the body, 

21 57. There is a complete conjunction between the 2d and 
3d. The arm paffes exaCtly Between them, and points to the 6th. 
The diftance between the 2d and 3d is about § the dia. of the 3d; 
the 2d fatellite being to the north, and the 3d to the louth (K). 

22 o. I can fee that the conjunction between the 2d and 3d 
fatellites is paft. 

23 13. The 2d fat. is paft the conju-nCtion with the 6th. 

Nov. 2. 21 6. The 2d fat. juft preceding the 3d, but a little 

more fouth. 

21 44. 2 dia. of % p. the body, and a little more fouth than 
the 3d fatellite (L)„ 

/ u o h. / ft 0 

(E) 11 38 17. 137,2. (F) 7 10 8. 15,9. 

(Gj 6 2646. 344,6. (H) 7 644. 119,8. 

(I) 6 6 SI - 245.9- (K) 7 6 51. 22,9. 

(L) 6 46 3. 284,1. 


3 


Nov. 
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Nov. 3. 22 1. The 2d fat. 2 dia. of t? following the body (M). 

Nov. 4. 23 42. The 2d fat. $ dia. of r? p. the body (N). 

23 57. The dia. of the 2d fatellite is intirely fouth of the 
p. arm. 

Nov. 7. 21 28. The 2d and ift fatellites, about 1 dia. of i?, 
or a little farther, p. R. 

21 53. The 2d fat. 14 dia. of t? p. the body (O). 

Nov. 8. 20 46 to 23 h. 40' (P). 

Nov. 10. 23 30. As the calculation gives it (Q), 

Nov. 13. 22 33. On the preceding fide (R). 

Nov. 15. 22 33. The 2d fat. is upon the preceding arm of 
the ring about half*way; all its dia. is towards the fouth (S). 

22 49. The 2d is not quite to the end of the R. yet, but 
keeps advancing. 

22 56. | of the projection preceding the body, or J want¬ 
ing to being at the end of the ring. 

Nov. 26. 22 27. The 2d is upon the p. arm; its whole dia. 
is towards the fouth (T). 

o 28. The 2d is emerged fome time pad: (V). 

Dec. 2. 22 50. The 2d fat. about 1 % dia. of t? preceding the 
body (W). 

Dec. 5. o lo. As the calculation gives it (X). 

h* t II 6 1 " 

<M) 6 59 4. 56, 9. (N) 8 35 52. 197,3- 

(O) 6 35 24. 220,9. 

(F) 5 24 39. 346,1. The firfi; part of the evening was not very clear* 

and afterwards, by the calculation, the fatellite was invifibie. 

(Q) 8 o 21. 263,4. (R) 6 51 44. 291,8. 

(S) 6 43 53. 194,2. (T) 5 54 43 - *96'. 5 - 

(V) To emerge was here probably put for coming off the arm. 

(W) 511.54'6". 265°,5. (X) 7 h* 2' 7". 306°,3. 

Dec. 
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Dec. 16» 23 59. The 2d, about if or 14 dia. of J? p. the 
body (Y), 


Qbfer vat tons on the jirji fatelllte of Saturn . 

July 18. 19 50. The following part of the ring of Saturn, 
which is a very thin lucid line, ends in a bright point like a 
very faint fatellite (A), 

I fuppofe the bright point on the f. part of the ring to be a 
' very fmall fixed ftar (B). 

20 14. The bright point on the following part of R, feems 
to have its whole dia* towards the north ; and in all appearance 
adheres to the line. 

o 48. Poffibly the bright point on the nf. part of the ring 
may be one of the fatellites, and one of the before fuppofed fa- 
tellites may be a fmall fixed ftar (C). 

(Y) 6 h. f 58". 307°,8. 

(A) 11 h 52' 2 i'\ 146,7. This fhews, that the bright point was the lit 

fatellite. 

(B) Being the firft night of my viewing the fatellites this year, their places 
were unknown. The 6th, which was in view, I took for the ift fatellite; but, 
the 2d, 3d, and 4th being aifo before me, there remained only the fuppofition of 
fome fmall fixed flar to account for the bright point. 

(C) The motion of the bright point on the ring led me to the fuppofition of 
its being a fatellite; and, to make room for one, it occurred, that one of the 
others might be a ftar: for ftill the thought of an unknown fatellite did not 
happen to ftrike me. I ihould have made an attempt to calculate the places of 
the fatellites by the manufcript tables of M. de la Lande, which are now 
printed in the ConnoiJJhnce des Temps for 179 1 > but as there chanced to be 
an erratum of one day’s motion in the epochal of all the fatellites for 1788, of 
which I was not aware, I had fo little fatisfa&ion from them the year before, that 
1 laid them by as ufelefs, and refolved to inveftigate the epochae and revolutions 
?>f the fatellites from my own obfervations. 


21 15. 
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21 15. The nf. bright point is advanced towards the body, 
fo that it no longer hangs at the far end of the ring (D). 

July 23. 19 29. (E). 

July 27. 20 27. One dia. of x? f. is a fmall fatellite (F). 

July 28. 19 40. The rft fat; i§ dia. of x? preceding the 
body (G). 

22 34. The 1 ft fat. as before. 

Aug. 18. 21 xi. 11 dia. of p. R. (H). 

Aug. 28. o 9. 11 or xf projection f. R. or 1 dia. of x? from 
the body (I). 

Aug. 29. 22 18. About 1 f dia. of x? p. the body (K). 

Aug. 31. 20 54. 1 § dia. of \ p. the body (L). 

Sept. 8. 22.51. (M). 


Sept. 10. 22 49 and 23 h. f (N). 


Sept. 


(D) 13 h. 17' f. 158°,0. Hence we fee, that the fatellite had advanced 
11 degrees in its orbit towards X?, fmce ilh. 52' 2 1" which agrees with the 
motion of the bright point. 

h* / // 

(E) 11 11 47. 15,1. Therefore the Ift fatellite was not vifible. 

( F ) 11 53 55 - 6 3 - 5 - It was the firft. 

(G) n 3 7. 247,5, names the Stellites were by this time 

afcertained, and I found that the above-mentioned manufcript tables agreed prett^ 
well with my obfervations this evening. 

h. / y/ 0 ^ 1# ' u 0 

(H) 11 11 27. 294,3. (I) 13 49 4 2 - 60,4. 

(K) 11 35 5. 236,0. (L) 10 3 29. 245,4. 

(M) II 28 45 - 342,9. Confequently the fatellite was invihble, or at leaft 

might eafily be overlooked, fo near the body upon the p. arm as it muft have 
been fituated; but there was an obfervation made upon what is called the ift 
fatellite, which will be reported hereafter. See obfervations on the 7th fatellite. 
Sept, 8. 

(N) From nh. 18' 54" to II h. 33' 51". 3 0 , 1 to 5°,!. The ill fatellite 

was invifible ; but two obfervations were made upon what is called the firft, which 
will be feen in the pbfervaticns upon the 6th fatellite. Such miftakes may eafily be 

Vol. LXXX. O 0 o made 
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Sept. 11. 10. The ift fat. about 2 of its own dia. p. the 
projection ; emerged fince I looked laft (O). 

1 34. Half a projection p. R. 

1 57. I of the projection p. R. 

Sept. 13. 22 o. There is a fatellite emerging from the pre¬ 
ceding arm; I take it to be the lit (P). 

22 6. There are two fatellites emerging in lie ad of one. 

22 13. The one that emerged frft, f of the projection p. R. 
Sept. 14. 21 55. The ift fat. f of the projection f. R. and a 

very little fouth. 

23 22. With 300, 1 or if of its own dia. farther from the 
R. than the 6th, and a little more fouth (QJ. 

o 42. if projection f. R. 

I 24. 1| projection f. R. 

I 46. Much the fame as before. 

Sept'. 16. 19 39. The 1 ft fat. § projection f. R (R). 

22 18. if projection f. the edge, and a very little fouth. 

23 59. About 1 dia. of i? f. the edge of the R. 

1 3. | dia. of \ f. R. 

Sept. 17. 19 48. The ift almoft 1 projection p. R. (S). 

20 38. 1 f projection p. R. 

Sept. 18. 21 15. The ift fat. if projection f. R. or one of 
its own dia. following the 2d fatellite (T). 

22 35. 2 projections following the R. 

made during the time of obfervation, as a few hours will bring one of the inner 
fatellites in view ; but with fuch accuracy of calculating the precife moment and 
fituation of the fatellites, as has now been ufed, there can be no doubt to which 
fatellite an obfervation belongs, 

k” / // o h. ' u o 

(P) *3 2 S 37 - 210,7. (P) 10 18 15. 207,4. 

(Q) 11 36 6. 48,5. (R) 7 45 £ 2 . 39,6. 

( s ) 7 50 55 * 231.0. (T)-9i3. 45» 72,8.' 


o 14. 
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o 14. if projection f. R. 

Sept. 20. Fronj., 23 h. 24/ to 1 h. 28' (V). Notwithftanding 
nay utmoft endeavour, I could not perceive the ift fatellite. From 
the tables I furmife that it might be under an occupation, or 
eclipfed by the 3d fatellite; I looked for it above two hours. 
It could be neither in the fhadow of Saturn, nor in that of the 
ring. 

Sept. 21. 21 15. The ift fat. 2 projections p. R. (W). 

22 44. 11 or 11 projection p. R. 

Sept. 23. a.2 51. I projection p. R. and a very little north. 
It follows the 6th fatellite 1 dia. of the 6th (X). 

23 55. The 1 ft fat. altnoft touches the ring; it may want 
one of its diameters. Clouds interrupted the observation. 

Sept. 24. 19 49. The firft fat. if projection f. R. or about 
one of its own dia. f. the 6th. 

20 45. The 1 ft fat. 1 full projection f. R. 

22 47. Clofe to the following projection (Y). 

Sept. 25. 19 34. The ift fat. 1 full projection p. the edge of 
R. and a little north. 

20 41. A little more than | projection p. R. 

22 38. The 1 ft fat. has half its dia. projecting towards the 
north from the ring, on the preceding fide; its place on the 
ring is about § of the projection from the body of t? . The 
night is extremely clear (Z). 

OCt. 12. 20 37. About % dia. of t? p. the body. 

21 24. | projection of R. preceding the edge, and confidera- 
bly more north. 

(V) From nh. 14' 33" to 13 h. 18' 13". iio°,4 to 126°,6. 

/ // o y // o 

(W) 9-1-59. 283,5. (X) 10 29 52. 316,7, 

(X) 10 *r. 57 - 146, 4 < ( z ) 10 9 3 * 335 * 5 * 

O 0 o ts 


22 6 . 
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22 6. The ift almoft touches the p. projetion. 

22 24. It very nearly touches the p. projection. 

23 26. | of the projetion p. the body of i? ; or, as it were* 
fattened upon the projection, J from the end of it (A). 

1 8. I fee nothing of the ift fat. 

Ot. 15. o 52. The 1 ft fat. § projetion from the body (B). 

o 59. The diftance of the ift from the body is almoft, but 
not quite, equal to the diftance of the ift, 3d, and 6th from 
each other. 

1 14. The firft is nearer to the 3d than the 3d to the 6th. 

1 35. The ift and 3d approach to a conjunction. 

1 45. The iff and 3d very near their conjunction. 

Q<t. 16. o 11. The ift fatellite f dia. of t? f. the body (C). 

1 20. | of the projection f. the edge of the R.; the weather 
remarkably clear. I can fee the R. very diftinctly, fo as to 
judge with fafety of the projection. 

Oct. 18. 21 7. The ift fat. is lately emerged from the body 
of on the f. fide. 

21 12. The emerged fat. 1 of its own dia. f. the body of J?. 

21 32. Above 2 of its own dia. following i?. 

21 51. The ift fat. 4 dia. of i? f. the body. 

22 36. Very nearly clear of the f. projection (D). By hiding 
the planet behind the field-bar very carefully, I can fee the 
projetion of the R. very well on the f. fide. The preceding 
projetion cannot be diftinguifhed fo well on account of the 
fatellites (E) that are upon it. 

o 52. The ift fat. approaches to a conjuntion with the 2d. 

1 25. The ift and 2d fat. very nearly in conjuntion. 

(A) 9 50 u. 336,0. (B) 11 4 ii. 198,0. 

(C) IO 19 22. 22,8. (D) 8 36 47, 30,8. 

(E) The 6th and 7th, 

I 38. 
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1 38. The conjunction is complete. 

OCt. 20. 20 5. The 1 ft fat. 4 dia. of h f- the body (F). 

20 50. If draws towards a conjunction with the 6th fat. 
diftance 1 dia. of the ift. The aft is a little towards the 
north. 

21 26. I can juft fee a very fmall divifion between the xft and 
the 6th. 

21 51. There is a perfeCt conjunction between the 1 ft and 6th. 

OCt. 28. 2i 1. The 1 ft fat. 1 dia. of i? f. the body. 

21 50. It draws towards a conjunction with the 6th, diftance 
I full dia. of the ift (G). 

OCt. 29. 21 49. The 1 ft about 4 dia. of t? p. the body (H). 

OCt. 30. 20 53. The ift fat. | dia. of Tj f. the body (1). 

OCt. 31. 21 13. I dia. of i? p. the body (K). 

23 13. 4 dia. of i? p. the body; its whole dia. fee ms to be 
north of the arm. 

Nov. 2. 23 26. I fuppofe the ift fat. to be upon the f. arm. 

o 8. The f. arm contains a lucid point at the diftance of 
4 dia. of tj f. the body. 

o 34. The ift fat. almoft f dia. of i? f. the body (L). 

Nov. 3. 22 3. The preceding arm is loaded in two places; 
at the far end, and about the middle. 

33 48. The ift fat. § dia. of p. the body (M) ; there feeras 
to be another clofely following it (N). 

h. , ,, o ^* ///■' o 

(F) 5 58 20. 31,3. (G) 7 11 39. 127,0. 

(H) 7 6 44. 3179 s * (*) 6 6 57. 139,8. 

(K) 6 22 59. 332,7. £L) 9 35 35. 19,7. 

(M) 8 45 47. 203,8. 

(N) It was the 6th. 


O 10, 
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o 10. I can diftinguifh the two fatellites that follow one 
another upon the arm j the diftance between them is § dia. of 
the fmalleft of them. 

Nov. 4. 22 14. The ift: fat. f dia. of t? f. the body ( 0 ). 

22 57. The dia. of the ift fat. is north of the arm. 

Nov. 7. 21 28. The 1 ft and 2d about 1 dia. of t? , or a little 
more, p. the body (P). 

21 53. The 1 ft fatellite i| dia. of 1? p. the body. 

.Nov. 8. 20 46. -J. dia. of 1? f. the body (Q). 

Nov. 10. 23 30. The 1 ft as the calculation gives it (R), 
Nov. 13. 22 33. On the preceding fide (S). 

Nov. 15. 22 33. About | dia. of r? p. the body (T). 

Nov. 16. 22 50. Upon the end of the f. arm (V). 

Nov. 21. o 54. I dia. of 1? £ the body (W). 

Dec. 2. 22 49. The ift fat. about r of its own dia. p. the 6th.. 

23 38. It is paft the conjunction with the 6th, which it 
now follows, and it is a little more north than the 6th. 

o 22. The ift is equally diftant from the following 6th, 
and the preceding 3d (X). 

o 50. The ift and 3d are in conjunction, with a little fpace 
between them, the ift being to the north. 

Dec. 5. o 8. (Y). 

(O) 7 h. 8' 6 ". 2 l°,s- 

(P) 6 h. IO' 28". 226°,0. By the equal diftance which is mentioned, it 

appears, that the ift and ad fatellites were in conjunftion; and this agrees alfd 
with the next obfervation, compared with that of the ad fat. Nov. 7th. 

. ^ / ./ O ^ * / // Q 

(Q) 5 24 39. 50,8. (R) 8 O 21. 92,7. 

(S) 6 51 44. 295,9. (T) 6 43 53. 316,2. 

(V) 6 56 55. 148,6. (W)8 40 57. 35,9, 

(X) 7 25 51. 323,5. (Y) 707. 172; 1 invifible. 


Dec, 
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Dec. 1 6. 23 59. The ill fat. a little more than 1 dia. of 
T? f. the body (Z). 

Dec; 24. o 5. (A). 

Dec. 25. 1 36. The ifi: fat. is upon the end of the f. arm (B). 


Obfervations on the fxth fatellite of Saturn. 

July 18. 19 50. Theyfr/? fatellite of i? exadtly in a line of the 
R. preceding (A). 

July 27. 20 24. Upon the ff. part of the ring are two final! 
bright points; the largeft, to the fouth, is neareft to the body 
(B), and the fmalleft, to the north, is at the farther end (C). 

Aug. 28. 23 26. With the 40-feet refledfor, I fee the five 
known fateliites of Saturn, and alfo another exadtly in a line 
with the ring, interpofed between the 2d fatellite and the ring 
on the preceding fide, while the ift, 3d, 4th, and 5th are on 
the following one. It has fo much the appearance of the other 
fateliites, and ranges fo well with them, that I have not a 
moment’s doubt but that it is a fixth fatellite. It is lefs bright 

h* / // o ' / // o , 

(Z) 6 7 58. 102,4. (A) s 42 33- 184,3 invifible. 

(B) 7 9 23. 26,3. 

(A) By computation for U h. 52' 21" we find, that the 6th fat. was 302,4 ; 
which is exaaiy in the place where a fatellite called the firft was obferved ; but it 
appears alfo from the calculation which has been given in the note A of the 1 ft 
fatellite, that this obfervation cannot belong to the real ift; the 6th fatellite 
therefore was feen this evening without being known ; and this explains all the 
difficulties which occurred with regard to the real ift fatellite. See obfervations 
on the 1 ft fatellite, July 18. 

(B) It was the 2d fatellite. See obfervation on the 2d fatellite, July 27. 

(C) 11 h. 50' 56". I 47 °,i> which agrees exactly with the place of the 6th 

fatellite. 

t than 
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than the reft, but feems to have light enough to be feen by my 
so-feet telefcope. 

09. 20-feet refleClor. The new fatellite * of the projeCtiozr 
of the ring preceding the edge of the R. (D). 

o 20. A very fmall ftar about 6o° ff. z? , and i| din. of 
?? diftant from the body (Ej. 

I 16. The fmall ftar is gradually left behind fo as now to 
make an angle of about 35 0 ff. t? ; while at the fame time the 
planet has carried along with him the new fatellite. 

1 24. The 6th fatellite f of the projection of the R. p. the 
ring. 

1 46. The fame fmall ftar is now only about 25 0 ff. z? . 

1 49. The new fatellite is now not much more than i the 
projection from the ring. 

2 2. Saturn is gone on, in a retrograde order with refpeft to 
the fmall ftar, and has carried along with him the new difco- 
vered fatellite. 

Sept. S. 22 30. The new or 6th fat. 4 of the projection of 
the R. direCtlv preceding (F). 

Sept. 10. 22 49. The fujl fatellite lefs than the projection 
from the following arm ; extremely faint (G\ 

23 4. The firjl fatellite the length of the projection following 
the arm; it is fo faint that I cannot expeCt to fee the new 
fatellite (H). 

Sept. 

(D) 13 h. 29' 42". 294 0 ,2. 

(E) This ftar was immediately taken notice of, to verify the difeovery of the 
6th fatellite. 

(F) nh. 7'48". 279°,2. 

(G) nh. 18' 54". 86°,8. Which agrees perfe&ly with the 6th fatellite^ 

though it is here by miilake called the ift. 

(H) As I miftook the 6th fatellite for the ift, it was natural enough to find it 
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Sept. 14. 21 59. I think I perceive a fatellite between the 
1 ft and the following projection clofe to the ring. 200 leaves 
it doubtful (I). 

22 23. The 6th fat. f of the projection f. R.; fo clofe to 
the 1 ft that it requiresgreat attention to be diftinguiftved. With 
300, the 6th is 1 or if dia. of the 1 ft fat. nearer the R, than 
the I ft, and a little more north than the ift, that is to fay, very 
exactly in the line of the ring. 

23 45. With 460, the 6th fat. is very near one whole pro* 
jeCtion f. R. 

o 42. The 6th fat. 1 full projection f. R. (K). 

I 24. The new fat. 1 projection f. R-. 

i 46. Very nearly, but not quite, 1 projection f. R. 

Sept. 16. 22 18. The third fatellite I the projection ffoM 
the preceding edge of R. 

22 25. The third fatellite is extremely fmall, and hardly to 
be feen j but I have no doubt. 

23 5 9. The third fatellite a little more than § the projection 
preceding the edge. 

© 16. The third muck lefs than the ift and 2d* partly owing 
to its proximity to the planet 5 but probably there may be ail 
apparent change of magnitude from a revolution upon its axis. 

i 3. The third about £ of the projection p. R. (L)* 

Sept., 

Very faint, and of courfe to ftippofe that the night was Hot clear enough to fee 
the 6th, while at the fame time I was makirtg an obfervation on that very fatellite. 
But it muft here be remembered* that the time of its revolution was Hot yet well 
afeertainedi 

(I) The calculation for io h. 13' 2b" gives 46°.©, \Vhich IheWs that the fatcl- 
lite was there* 

(K) 12h. ss' S 3 ". 75 °» 7 * , „ , . 

(L) The 6th fat. was this eyening miftaken for the gd; but tnS calculation tor 

Vol. LXXX. Ppp 
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Sept. 17. 19 52. The 6th fat. 1 projedion, or rather morfe 
f. the projection ; extremely faint. 

20 38. 1 full projection following (M). 

22 55. | projedion £ and a little fouth ; extremely final!, 

23 49. 1 projedion f. and a little fouth. 
o 58. I projedion following. 

1 46. Near f of the projedion following (N). 

Sept. 21. 21 10. The 6th fat. 1 full projedion f. R. ; much 
fainter than the 1 ft ; hazy weather. 

21 20. 1 full projedion f. the edge, and exadly in-the line 
of the ring. I, fee it very well; it is lefs than the ill. 

22 9. t i of the projedion f. the edge (O). 

22 39. Nearly 1 \ projedion L the edge of the R. exadly in 
the line of the R. 

Sept. 23. 22 51. The 6th fat, 1 projedion p. the edge ; or. 
1 of its own diameters p. the 1 11 (P). 

Sept. 24. 19 46. I fufped the new or 6th fatellite to be s, 
projedion f. the edge (Qj. 

19 49. The 6th is very near 1 projedion f. the edge; it pre¬ 
cedes the ill far. about 1 dia. of the ill. 

20 45.. The 6th a little more than § projedion f. the- 
edge; 

I3>h. 8' 5Q // , which gives 243 W )7> flteyvs that thefe obfervations belong to the6th ; 
and therefore explains all the difficulty about the fuppofed change of magnitude of; 
the 3d. 

(M) 8h. 4 o' 47 // . 9 7 °,6, 

(N) The eftimation | is probably a miftake in writing down, and Ihould have, 
been J ; perhaps alfo fome change in the atmofphere, or other circumftance, may, 
have induced an error of eftimation, which, in fuch minute objcds, will now 
and then take place. 

(O) 9 h - 55 ' So". 82 °,5. (P) 1,0 h. 29' 52". 254°,3. 

(Q) 7 h. 2,1' 28". 122°,6. 

Sept, 
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Sept, 25. 22 36. The 6th alraoft | projection f. the edge of 
the R. 

23 42. The 6th fat, very nearly 1 projection f. R, (R). 

23 52, The 6th fat. is much larger than the j?th. 

OCt. 12, From 22 h. 6 ' to 1 h, 8' (S). 

o 58. The feventh fat. extremely fmall upon the point of the, 
preceding projection, and a little towards the fouth, 

1 20. The distance of the feventh increafes, The fatellite 
Jfeems to be clear of the projection; but I can fee no divifion 
yet; its whole dia. feems to be to the fouth; I fee it full as 
well as I faw the 6th, or rather better (T), 

1 35. The feventh is clear of the projection. 

OCt. 15. 20 47. The 6th fat. 1 dia. of i? p. the body. 

21 34. The 6th about f of the projection p. the edge of R. 
or very near 1 dia. of % p. the body; jult ff. the 3d; it is in the 
Kneof theR. (V). 

22 25. The 6th fat. will be in conjunction with the 3d in a 
very fliort time, the 3d being ftill a little p. 

22 39. The conjunction is fo complete now, that I have loft 
the 6th. The 3d, however, appears to be a little lengthened 
out towards the fouth. Diftance of the conjoined fatellites 

(R) xi h. 12' 52". 67°,7. 

(S) There were five obfervations made upon the 6th fatellite, but they belong 
to the 7th. There were alfo three obfervations made upon the 7th which belong 
to the 6th, and are here given ; we are to obferve, that the revolution of the 7th 
was not yet afcertained, and that, confequently, a miftake of one new fatellite 
for another could eafily be made. 

(T) 11 h. 43' 53". 220°,9. The calculation of its place fliews plainly 

that it was the 6th; and the remark in this obfervation of its being brighter than 
the other fatellite perfectly agrees with the calculation. 

(V) 7 h. 46' 43" 246°,0. 


P p p 2 


barely 



468 Dr. Herschel’s Qbfervations on the 

barely i dia. of ij.from the body; or juft i dia. of $ , in¬ 
cluding the dia. of the 3d fat. 

2.3 59. The 6th near 2 diameters of the 3d Satellite pafb: 
the conjunction. 

o 59.. The 6th, the 3d,. and the firft fateliites- are at equal; 
diftanees from each other. 

1 3. The 6th is one dia. of n from the body. 

I 39:. The 6th nearly 1 dia. of h p. the body. 

Oft. 16. 20 1,6. The 6th fat. § dia. of 1? f. the body; too 
low to be very accurate. 

2036. The 6th one full projection £ the body ; extremely 
faint. 

20 50. The 6th one projection £ the body., 

21 11. The 6th £ of a projection f. the body, 

21 55. The 6th | projection f. the body, or a little left (W)«, 

22 5. The 6th advances towards a contaCt with the f. parte 
©f the body ; I can, however, ftill look between them. 

22 18. lean ftill fee between the planet and the 6th fat. 

22: 22. The 6th lefs than its own dia. from the planet. 

22 25. It is in contaCt with the body of J? ., 

22 41. I can ftill perceive the 6th fat. 

22 44. The 6th is not quite vanithed. 

22 47, The fatellite is no longer vifible. 

OCt. 17. 21 30. The 6th fat. | projection f. the body, very, 
hazy weather (X).. 

OCt. 18. 20 40. The 6th fat. is emerging from behind the 
3 d - ^ 

20 46. The 6th fat. which emerged from behind the 3d is a 
little north of the line of the ring, and of the 3d. 


(W)8h. 3 ' 4 4" 151°, 9, 

5 


(X) 7h. 34 ' 53 " 49 °, 4 - 


21 36. 
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2t 36. ‘The 6th is going towards s ?, and is about f dia. of 
t> preceding the body. 

22 51. | dia. of t? p. the body. 

22 26. The 6th about 4 dia. of i? p. the body. 

22 40. The 6th | dia. of t? p. the body. 

23 1 y. The 6th approaches to a conjundion with the 7th. 

2 3 37. The conjundion of the 6 th and 7th fatellites is 
pad: The fatellites are, however, too near the planet to fee 
exadly how they are placed. 

•o-12. The 6th a little more than 1 of its own dia»-p. the 
body of J? (Y), 

Od. 20. 20 5. The 6th fat. i | dia. of tyf. the body (Z). 

20 505- The 6th and 1 ft fatellites are drawing towards a con*- 
jundiondiftance between them 1 dia. of the 1 ft fat. 

21 26. I can juft fee a very fmall divifion between the 6tb 
and the ift. 

21 51. There is a perfed conjundion between the 6th and 
the 1 ft. 

22 22. The 6th fat. appears again* 

22 43. The 6th is in the middle, between the ift and 2d 
fatellites. 

23 50. I perceive the 6th fat. near the 3d towards the 2d; 
and on the fouth of the line that joins the 3d and 2d; but 
nearer the 3d than the 2d. 

Od. 28. 20 58. The 6th fat* about f projedion f* the edge 
of the R. 

21 5. The 6th about 1 dia. of J? f. the body (A)* 

Gd. 29. 21 49. The 6th juft f. the ift (B), 

/ //,. Q /• // & 

(Y) 10 12 31. 341,0. (Z) s 58 20.. 100,0.. 

(A) 6 26 46. 47,5. 

(B) 7 644. 317,5. For the place of the lft ? fee the ift fat. 0 &. 29. 

Q&u 
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QCh 30. 20 55. I fufpeCt the 6th on the edge of the p. arm ; 
but moon-light is too ftrong. 

23 44. The 6th fat. f projection p. the edge of the R. 

23 55. The v 6th fat. f dia. of t? p. the body, 
o 42. The 6th fat. if dia. of t? p. the body (C). 

OCt. 31. 2i 13. The 6th fat. fdia. of ij p. the body. 

21 57. The f. arm of the R. ;paRes between the 3d and 2d 
fatellites, and points to the fixth. 

23 57. The 6th full § dia. of i? following the body (D). 
Nov. 2. 21 44. The 6thfat. 14 dia. of t ? p. the body, and a 
little north ; extremely faint (E). 

22 17. The 6th fat. 1 full dia. or if T dia. of t? p. and a 
very little north. 

22 53. The 6th feems to be Rill i T * r dia. of v» or rather 
more, p. the body, but the weather is hazy and foggy. 

23 13. The 6th fat. 1 dia. of t? p. the body. 

23 27. The 6th fat. ± of the projection p. the edge or very 
near x dia. of 1? p. the body. 

015. The 6th fat. f dia. of tj p. the body, 
o 58. 'The 6th fat. is Rill clear of the p. arm. 

I 16. The 6th fat. f dia. of t? p. the body; a very little p. 
the edge of the ring, and a little north. 

Nov. 3. 22 3. The p. arm is loaded in two places, at the far 
end and about the middle (F.) 

23 54. There feems to be a fatellite clofely following the 
x ft ^.G). 

° /T> . ' >! O 

(C) 9 55 20. 250,9. (D) 9 6 32. 144,9. 

(E) 6 46 3. 284,7. 

(F) They were .the ift and 6th fatellites. See ift fat. Noy. 3, 

(G) 8h. 51'46". 2 io°,5. 


O 10. 
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010. The diftance between the two fatellites upon the arm 
is half the dia. of the fmalleft. 

Nov. 4. 22: 17. The 6th-fateilite 4 dia. of t? f. the body (H). 

23 48. The 6th about £ or 4 dia. of t? following the body* 

Nov. 7. 21 28. The 6th towards the end upon; the f. arm (I). 

22 39. The 6th is drawn a little nearer towards i? . 

Nov. 8. 20 461 The 6th about § dia. of \ f. hazy weather,. 
I do not fee it well enough to eftimate its diftance very exactly. 

21 16. The 6th fat. 4, dia. of t? f. the body. 

22 2. The 6th fat. 4. dia. of i? f.. the body. 

23 40. The 6th fat. 14 dia. of 1?. f. the body (K)* 

Nov. 9. 21 42. The 6th fat. 4 dia* of % p. the body, and. 
a. little north (L)* 

Nov. 10. 21 33. The p. arm, near the- end, feems to com- 
tain a fat. probably the 6th. 

21 39. The 6th full 4. dia. of i? p. the body; almoft intirely' 
to the fouth of the arm (M). 

22 28* The 6th is clear of the p. arm, and is about 4^ dia*. 
of i? p. the body. 

23 27. The 6th almoft 4 dia. of 1? p. the body. 

o 10. The 6th fat. 1 full dia. of j? p. the body. 

Nov. (3. 2 2 33. The 6th fat. on the p. fide (N). 

Nov. 15. 22 33. The 6th fat. about 1 dia. of 1? f. the. 
body (O). 

Nov. 19. . 21- 55. The 6th fat. 4. dia. of t? f. the body (P). 

^' y // o 

(I) 6 10 28: 151,9. 

(L) 6 16 34. 318,7. 

(N) 6 51 44. 296,0, 

(P) 5 SP * 7 - 61,1. 


(H) 7 11 6. 94,8. 

(K) 8 18 11. 78,0. 

(M) 6 9 39. 220,1. 

X©) 6 4a 53- IQO > a 


Novc 
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Nov. 21. o 54. The 6th at a little dift. p. the edge of the 
ring (Q) ; cloudy weather. 

Nov. 25. 1 21. The 6th about f dia. of i? following the 
body (R). 

1 27. The 6th about f the projection preceding the edge of 
the projection. 

Nov. 26. 22 22. The 6th near 1 dia. of ?j f. the body (S>. 

o 30. Yery nearly in conjunction with the 4th. 

Nov. 30. 23 47. The 6th full z. dia. of tj f. the body; 
about 2| dia. of the 3d fat. p. the 3d (T). 

Dec. 2. 22 49. The 6th about f dia. of % p. the body; about 
i dia. of the ift f. the ill. 

23 38. The 6th fat. is pall its conjunction with the ift, 
which it now precedes. 

o 22. The 6th, the ift, and jd Satellites* are nearly at equal 
diftances from each other. 

o 52. The 6th fat. nearly 1 dia. of i ? p. the body (V). 

Dec. 5. o 8. The 6th fat. | projection p. the arm (W). 

Dec. 15. o 35. The 6th about | dia. of % f. the body, and 
a little north (X). 

Dec. 16. 23 59. The 6th full 4. dia. of b_ p. the body (Y). 

Dec. 24. o 5. The 6th fat. 14. dia. of 1? p. the body; or 1 1 
projection p. the edge of R. (Z). 


(Q) 8 40 57. 257,8, 

( s ) 5 49 44- 100,1. 

(V) 7 55 46 . 259,4. 
(X) 6 47 48, 62,0, 

(,Z> 5 42 33, 254,2 


... / 7/ o 

(R) 8 52 io. 230,7. 
(T) 6 58 48, 83,6. 

(W) 7 o 7, 317,3, 

■(*-> 6 7 58. 317,3. 


Obfervations 
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Ohfervatims on the feventh fatellite of Saturn. 

Sept. 8. 22 51. The firf fatellite f the dla. or a little lefsof 
the projection ff. R. (A). 

Sept. 14. 1 29. A fuppofed 7th fat. exceffively faint, | pro¬ 
jection p. R. exactly in the line of the R. fainter than the laffc 
new one. 

1 46. The fuppofed 7th half a projection p. the R. (B). 

Sept. 17. 21 o. A fecond new fatellite exceffively faint, \ 
projection p. the edge of the R. (C). 

22 55. The new, or 7th fat. | projection p. R. fb exceffively 
fmall that, if I had not feen it before, it would have been 
irnpoffible to perceive it now. 

(A) Not being acquainted with more than fix fatellites, and having the 2d, 3d, 
4th, 5th, and 6th in view, it was natural enough to call the remaining one, on 
which this obfervation is made, the tft; but from the noteM of the xft fat. it 
appears, that it could not be in the place where this was feen 5 and by calculating 
from the tables of the 7th fat. we have its place for Ii h. 28' 45". io6°,o, 
which agrees exa£Uy with the fituation pointed out. From a figure, it appears, 
that the fat. was extremely fmall, and iefs than half its diameter fouth of the 
line of the R. 

(B) I was now on the look-out for veiy fmall fiars that were in any fituation 
likely to be fatellites of , and always noticed them : for infiance, u Sept. n* 
“ 20 h. 42 / . A fuppofed 7th fat. exa&ly in the line of the R. or a very little 

fouth, exceffively faint, only to be feen when I hide 1? by the field bar. Sept* 
u 14. 20 h. 40'* The 7th of Sept. 11. is left in its place* 0 So here this fup¬ 
pofed 7th is marked down, and Sept. 16. 20 h. 13' I find it is faid, that 44 the 
44 fuppofed 7 th of the 14th is a fmall fixed fiar, left in the place where it was that 
44 evening; but as the configuration of fiars which pointed out this fuppofed 7th 
was very coarfe, and hardly fufficient to determine the place, and as by calculation 
it appears, that the 7th fatellite was in the fituation where this obfervation places 
it, at 13 h. 59' 43", v/s. 278°,2, it is probable enough, that I faw the real 
fatellite this evening. (C) 9 h. 2* 43". 265°,6. 

Vol. LXXX. Q q 23 


W' 
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23 1. After a more attentive observation and hiding the pla¬ 
net, I fee the 7th fat. is not lefs than \ projection p. R. 

23 31. Forty-feet refleCtor. I fee fix fatellites at once, and 
being perfectly affured that the 2d is invifible,, it becomes evi¬ 
dent that Saturn has feven fatellites. This new fat. is ex- 
eeffively fmall. 

Sept. 18. 22 4. The new fat. near f projection p. R. and a 
little fouth, but fo faint that I hardly perceive it (D). 

22 36. I cannot perceive the new fatellite with the utmoft 
attention (E). Indeed it was fo faint before, that I almoft 
entertained a doubt of its reality. 

Sept. 25. 23 48. The 7th fat. I believe is between the 6th 
and the R. or f projection f. the edge (F). 

23 52. I fee it very plainly; it is much fmaller than the 
6th; I have many times this evening before fufpeCted it* 
but the weather has been too hazy. 

OCt. 12. 22 6 . The jixlb fat . (G) clofe to the f. projection^, 
and 3 little north. 

22 13. I fee the fxth faU very well; but the projection is 
too faint to eftimate the diltance by it with any accuracy. 

22 24. The fxth being nearer to Saturn on the f.'fide than 
tne 1 ft on the preceding, muft be quite clofe to the f. pro¬ 
jection, or touching it. 

(D) . 10 h. a,' 37". 303°5. 

(E) From the calculated place to h. 34' 32". 3r2°,oy wefee,. that the fatel¬ 

lite was drawn upon the. arm,, and therefore might eafily be overlooked, elpecially 
as its revol ution was unknown* 

(F) n h. 18 '4W: H7° ? 9. 

(G> The fatellite is here called the 6 th* and we have feen before, in the note 
(S) of the 6 th fat* that the 6 th was called the 7th ; but the tables of thefe fatel¬ 
lites leave no doubt to which of them the obfervations belong. 
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OCfc. 12. 23 35. The fxth fat. r projection, or perhaps a 
little lefs, f. the body j I fee it with great difficulty, but have 
no doubt (H). 

1 8. I fee nothing of the fxth (I). 

OCt. 16. 20 23. The7th fat. f projection f. the body; that 
is, the fat. is upon the middle of the arm (K). 

20 36. The 7 th a little more than \ projection f. the body; 
extremely faint. 

20 50. The 7th fat. 1 of its own dia. f. the body of ^ . 

21 i i. The 7th is very nearly in contaCt with the body. 

21 15. I can ftill perceive the 7th fat. by means of the field 
bar hiding the planet. 

21 55. The 7th is gone. 

1 29. I have a ftrong fufpicion of a fat. upon the p. pro¬ 
jection not far from the end of it (L). 

OCt. 18. 21 25. I am pretty fure the fat. is about 1 of its 
own dia. p. J? (M). 

21 26. Very clear. I fee the 7th fat. very plainly. 

21 35. About 2 of its own dia. from the body of , and a 
little north of the R. 

21 43. The 7th fat. | projection p. the body. 

21 51. The 7th fat. k dia. of ^ p. the body. 

22 26. The 7th fat. J dia. of t ? p. the body. 


(H) The calculated place 9h. 59' 10". iii°,2, gives the fatellite farther 

from the arm than the obfervation; but as this alfb mentions the fat. was feen 
with difficulty, the interval might appear lefs than it would have done in a very 


clear view of the fat* 

(I) The leaft change in the atmofphere would make the fat. invifible; and by 
the tables it alfo was now very nearly going upon the ring* 


k* / V/ 

(K) 6 31 59. 
(M) 7 25 58. 


O 

144 s 4* 


202,7. 


/ ft O 

(L) II 37 9. 225,3. 


Qqq 2 


22 40. 
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22 40. The 7th feems ftiil to be where it was. 

23 17. The 7th approaches to a conjunction with the 6th. 

23 37. The conjunction of the 7th and 6th fatellites is paft; 

They are too near the planet to fee exaCtly how they are placed. 

o 20. The 7th fat. -§> or near f, dia. of i? p« the body.. 

o 24. The 7th is clear of the projection. 

o 36. The 7th near § projection, p. the edge of the ring. I 
fee the R. well enough to eftimate by it. 

059. The 7th fat. f-, or nearly 4, dia. of i? p; the body. 

1 21. The 7th fat. 4 dia. of i? p. the body (N). 

OCt. 20. 2*1 26. I have a glimmering fight of the 7 th fat... 

21 56. The 7th is perfectly detached from the p. arm. 

23 5. The fat. i of the dia. of t? p. the body, or there¬ 
about. 

23 37. The 7 th extremely faint, near 1 dia. of t? p. the body 4 
but the eftimationof the diftance is not very exaCtly to be had, 
as I am obliged to hide the planet when I fee the fat. Thera 
is a high wind, and the air being dry, the telefcope does not. 
aCt fo well as it did i f hour ago. 

o 8. The 7th fat. | dia. of ij p. the body; or, f (or nearly f) ! , 
projection p. R. I fee the ring very plainly (O). 

o 20. The 7th fat. about f dia. of t? p. the body. 

1 20. The 7th.fat. about .4, dia. of ij p. the body. 

Nov. 4. 22 23. The p. arm feems to be loaded about 4. dia. 
of h from the body (P). 

Nov. 7, 22 o. The 7th fat. 4. dia. of \ p. the body, ex- 
ceffively final!; but I fee it extremely well, and. can keep it in 
view; it is juft following the ift and 2d fat. 

t u, o / /// o 

(N) xx 21 20. 265,1. (Q) lO o 40. 287,9.. 

<T) 7 *7 s.t 2I 4>3’ 
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229. I fee the 7 th extremely well, notwithstanding its 
fmallnefs. 

22 39. The 7th about dia. of t? p. the body (Q). 

23 12. The 7th nearly the fame as at 22 h. 39', or perhaps 
a little nearer to v • 

Nov. 8, 21 1.7. The 7th is clear of the p. arm; but I do 
not fee it well enough yet to eftimate how much. 

22 o. The 7th fat. f dia. of t? p. the body (R). 

23 31. The 7th is upon the p. arm I fuppofe, for the wea- 
ther is now very clear, and I fee it no longer. There is a fmall 
protuberant point on the arm, which I take to be the fatellite ; 
but, as it has been cloudy, I have not been able to follow it f© 
as to fee it go on fince 22 h. 2''* 

23 40. I fee the 7th upon the arm. 

Nov. 10. 21 3,9. The p. arm is a little gouty-, not quite *, 
dia. of J? preceding the body (S). 

Nov. 15. 22 27.. The 7th fat. is clear of the f. projec¬ 
tion (T). 

22 39. The 7th fat. between the 6th and the proje&ion of 
the R. and a very little to the north. 

22.44. The 7th coniiderably lefs than the 6th ; I fee it how¬ 
ever very well, notwithftanding the difficulty of its fituation. 

22 56. By a figure, at a confiderable diftance following. 

Nov. ,16. 22 50. The 7th lefs than 1 dia. of the ift fol¬ 
lowing the firft, and a little north (V). 

Nov. 29. o 38. A fmall luminous point on thef. arm (W)*. 


“‘ / // o 

(Q) 7 21 161 281,4V 

(S) 6 9 39. 3 ? 8 >Sr 
(V) 6 56 SS, 112,8. 


/ u 

(R) 6 38 27. 
( T ) 6 37 54. 
(W) 7 53 35 * 


291,9. 

85,7. 

53 > 3 * 




Dr. He R sc h el’s Obfervations on the 


Dec. 2. 23 38. I fufpeCt the 7th to be juft detached from the 
f. arm (X). 

o 24. I cannot fee the 7th, though I tried often for it. 
o 56. The 7th fat. is not vifible. 


From the obfervations on the feven fatellites of Saturn that 
have been here delivered, and clofely compared with their calcu¬ 
lated places, it appears evidently that the revolutions of thefe 
fatellites are fo well afcertained, that we may, without hefitation, 
determine that no phenomenon on the ring of Saturn, in the 
lhape of lucid fpot, protuberant point, or latent fatellite, can be 
occafioned by any of them, when, upon computation, we find 
that the place of the fatellite differs from that where fuch 
appearances were obferved. In confequence of this deduction, 
I found, that the obfervations, which will be given prefently, 
could not be explained by any of the known fatellites; it 
remained, therefore, to be examined to what caufe to afcribe 
the appearance of fuch lucid fpots. 

The firfl idea that occurred was that of another fatellite, ftill 
clofer to the ring than the feventh ; and if a revolution, flower 
than about 1 $ hours and a quarter, could have been found, 
which would have taken in the moft material places in which 
bright lpots were feen, I fhould have continued of opinion 
that an eighth fatellite, exterior to the ring, did exift, notwith- 
ftanding more obfervations had been wanting to put the matter 
opt of all doubt. But this being impracticable, I examined, 
in the next place, what would be the refult if thefe fuppofed 
fatellites, or protuberant points, were attached to the plane or 
edge of the ring. 


(X) 6h. 41'59". ioo°,o. 


As 
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As obfervations, carefully made, fihould always take the lead 
of theories, I lhall not be concerned if fuch lucid fpots as I 
am now going to admit, fhould feem to contradi£t whit has 
been find in my laft Paper, concerning the idea of inequalities, 
or protuberant points. We may however remark, that a lucid, 
and apparently protuberant point, may exift without any great 
inequality in the ring. A vivid light, for inftance, will feem to 
project greatly beyond the limits of the body upon which it is 
placed. If therefore the luminous places On the ring Ihould 
be fuch as proceed from very bright reflecting regions, or, 
which is more probable, owe their eiriftence to the more fluc¬ 
tuating caufeS, of inherent fires afting with great violence, we 
need not imagine the ring of Saturn to be very uneven or 
diftorted, in order to prefent us with fuch appearances as wilt 
be related. In this fenfe of the word, then, we may ftitl op- 
pofe the idea of protuberant points, fuch as would denote 
immenfe mountains of elevated lurface. 

On comparing together feveral obfervations, a few trials' 
fhew that the brightefl: and belt obferved fpot agrees to a revo¬ 
lution of 10 h. 32' and, calculating its diftance from 

the center of Saturn on afuppofition of its being a fatellite, we 
find it'i /%227, which brings it upon the ring. It is* there¬ 
fore certain, that unlefs we mould imagine the ring to be fuffi- 
eiently fluid to permit a fatellite to revolve in it, or fuppofe a 
notch, groove, or divifion in the ring, to fuffer the fatellite to> 
pafs along, we ought to admit a revolution of the ring itfelf. 

The denfity of the ring indeed may be fuppofed to be very 
inconfiderable by thofe who imagine its light to be rather the 
effefit of fome fhining fluid, like an aurora borealis, than a 
refle&ion from fome permanent fubftance ; but its difapparitiori 
jin general, and in my telefcopes its faintnefs when fumed edge- 
5 ways. 
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ways, are in no manner favourable to this’’'idea. When w® 
add alfo, that this ring caffs a deep fhadow upon the planet, is 
very Iharply defined both in its outer and inner edge, and in 
brightnefs exceeds the planet itfelf, it feems to be almoft 
proved, that its confidence cannot be lefs than that of the 
body of Saturn; and that confequently, no degree of fluidity 
■can be admitted fuflicient to permit a revolving body to keep in 
motion for any confiderable time. 

A groove might afford a paflage, efpecially as on a former 
occafion we have already confidered the idea of a divided ring. 
A circumftance alfo which feems rather to favour this idea is* 
that, in fome obfervations, a bright fpot has been feen to pro¬ 
ject equally on both fides, as the fatellites have been obferved 
to do when they pafled behind the ring. But, on the other hand, 
we ought to confider that the fpot has often been obferved very 
near the end of the-arms of Saturn’s ring, and that the cal¬ 
culated diftance is confequently a little too fmall for fuch ap¬ 
pearances, and ought to be 19 or 20 feconds at leaft. We 
ihould alfo attend to the fize of the fpot, which feems to be 
variable; for it is hardly to be imagined that a fatellite, 
brighter than the flxth, and which could be feen with the 
moon nearly at the full, fhould fo often efcape our notice in its 
frequent revolutions, unlefs it varied much in its apparent 
brightnefs. 

To this we muff add another argument drawn from the 
number of lucid fpots, which will not agree with the motion 
of one fatellite only; whereas, by admitting a revolution of 
the ring itfelf, in 10 h. 32' i5 // ,4 5 and fuppofing all the fpots 
to adhere to the ring, and to (hare in the fame periodical 
return, provided they laft long enough to be feen many times, 


we 
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vfe fhall be able to give an eafy folution to all the remaining 
©bfervations. 

For inftance, let a, 0, y, s, reprefent five fpots on the ring of 
Saturn, fituated as in fig. 2.; where the ring is fuppofed to be 
divided into 360 degrees, and the fpot a placed at 27i°,5 ; 0 at 
yo°,2; y at 183°,o; J at i42°,5> and e at 358°,6. Then will 
the ring, with the fpots thus placed, ferve as an epocha for the 
year 1789; by which, with the affiftance of a table con- 
fbu&ed upon the before-mentioned period of the rotation of 
the ring, we may calculate their fituation for any required 
time; and to render this calculation perfectly convenient, I 
have given a table, ready prepared for the purpofe, at the end 
of the other tables. 

The following obfervations have all been previoufly cal¬ 
culated by the tables of fuch of the feven fatellites as were 
not already in view, and have been found to belong to neither 
of them; but in the notes that are given with them they have 
been again calculated by the table of the rotation of the ring for 
every time they were obferved, on a fuppofition of their being 
fpots adhering to it. 


Obfervations not accountedfor by fatellites. 

July 28. 22 31. I now perceive between the neareftfat. and' 
t ? , on the f. fide, a fmall lucid point, like an emerging fatel- 
lite (A). 

22 37. 

(A) My furmife of its being an emerging fatelli.te.fo early as the beginning 
©f the feafon, when I was foil unacquainted with the minute phenomena that 
offered themfelves afterwards, Ihews plainly, that the lucid point was of a fufh- 
cient brightnefs to deferve notices The five old fatellites were in view, and the 

Vol. LXXX. R r r 6th 
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2237. The laft difcovered point, not quite half-way be¬ 
tween the 3d fat. and the body of Saturn; may be it is a 6th 
fat. By a figure, the greateft part of its diameter is to the 
north of the ring (B). 

Aug. 29. 23 1. The preceding projection contains a fmali 
inequality. By a figure, it follows the 3d fat. about f of the 
projection of the ring (C). 

Sept. ] 6. 19 39. I fufpeCt one of the fatellites clofe to the 
ting following (D). 

20 6. I arp pretty fure there is a fatelllte clofe to the following 
arm, aud a very little to the north. 300 leaves it doubtful (E). 

OCt. 15, 20 58. I fufpeCt a fatellite upon the preceding pro¬ 
jection, not far from the end of it (F). 

21 39. I cannot perceive the fatellite on the preceding arm 
fufpeCted at 20 h. 58' (G). 

6th and 7th by calculation could not occafion this appearance, the former being 
at 72°,3 ; the latter cn the oppofite fide at 299°,4. Suppofing this, therefore, to 
be the fpot I have called «, its place for 13 h. 53' 39" would be 36°,8; which 
might make it appear like an emerging fatellite. 

(B) By this time the fpot was at 40’’,3, which agrees with the obferved flota¬ 
tion. As the. greateft part of its diameter appeared to be north, we may furmife, 
that the fpot, which muft have been of a very confiderable fize and brightnefs, 
was fituated on the northern plane of the ring, and within a fecond or two from 
the outward edge of it. The ring itfelf was now fo near having its edge directed 
towards us, that it required no great elevation of the fpot to render it vifible,, 
notwithftanding it was then in the fartheft part of its circuit. 

(C) The fpot «, at 12 fa. ij' 58" was 30X°,5. 

(D) The fpot at 7 h. 45' 52" was 58°, 1. This fpot was probably alfo on 
the northern plane, and on the very edge, but not fo confiderable as «. 

(E) It was now advanced to 73°,4. 

(F) The fpot y, at 7 b. it o'49" was 305°,o. Its fituation on the ring was 
probably on the fouthern plane, and at fome confiderable diftance from the 
outward edge. 

(G) It was now advanced to 328 <5 ,3 j and therefore could hardly be feen any 
longer. 

OCt. 



Rotation of the Ring of Saturn. 483 

08 :. 16. I 29. I was not without a fufpicion of another 
fatellite upon the preceding arm, not quite fo far advanced as 
the former (H). 

OCt. 18. 20 22. I fufpeCt two fatellites upon the p. arm (I). 

20 42. I make no doubt but that there is at lead: one fat. 
upon the p. arm (K). 

21 14. I am in doubt whether it be a fat. upon the p. arm, 
or the arm itfelf (L). 

21 iy, Unlefs the p, arm be much brighter than the f. one, 
it muft contain a fatellite (M). 

I 1. I am pretty fure the end of the preceding projection is 
loaded with two fatellites. By a figure, one is placed | pro¬ 
jection from the end ; the other, f projection from the 
body (N). 

OCt. 18. 1 5. I can diftinguilh one upon the preceding pro¬ 
jection very certainly (O). 

OCt. 20. 21 26. I fufpeCt the end of the preceding arm to 
be loaded with a fatellite (P) 

(H) The fpot 0 . By calculation, at i ih* 37' 9" it was 309°,a, or juft fol¬ 
lowing the 7th fatellite, which appeared then upon the preceding arm in the fhape 
of a frnall bright point. 

(I) The fpots y and h The former at 6 h. 23' 9" was 2I7°,6 > the latter 
289° ? 9» i is probably a fpot upon the northern plane of the ring of a confi¬ 
de r able degree of brightnefs, though but frnall in its dimenfions, arid at no great 
diftance from the edge. 

(K) The fpot y was by this time at 229^0, and therefore in a fit-nation-'to be 
eafily perceived. 

(L) The fpot y 247°,2. (M) The fpot y 248°,9. 

(N) The fpot «, at 11 h. 1' 23", was at 217^2 ; and e was alfo vifibie, being 
at 304°,3. This fpot is probably a very fmali one, on the northern plane of the 
ring, at feme diftance from the edge. 

(O) The fpot « was now at 219^4, and being very bright could be diftin^ 

^uifhed eafily* (B) The fpot *, at 7 h. 19' 7", was at 290^7. 

R r r 2 21 56. 
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21 56. The preceding arm is certainly loaded with one or 
two fatellites, or is more knotty than I have ever obferved it to 
be. The weather is very beautiful (Q). 

Oft. 30. 2.0 53. I fuppofe the 7th to be upon the following- 
arm 1 dia. of J? f. the body (R). 

23 55. The 7th fat. 4. dia. of 17 p. the body, or very near to 
the end of the p. arm, in the lhape of a protuberant point (S). 

01. 1 fee it fo well that there is no doubt but that it is a 
Satellite (T). 

o 42. The 7th is upon the p. arm, but a little nearer than 
it was before (V). 

o 47. The 7th fat. 4 dia. of i? p. the body (W). 

Oft. 31. 21 13. The 7th fat. 4. dia. of r> p. the body (X). 

21 43. The 7th fat. is brighter than ufual; I fee it with 
great eafe, notwithflanding the moon is almofl: at the full. It 
is brighter now than the 6th (Y). 

2211. The 7th is drawn nearer to the body of t? . Flying 
clouds prevent eftimations of the diftance (Z). 

23 13. The 7th is now no longer viiible (A). 

Nov. 2. 22 14. The 7th fat. 4 dia. of p. the body, it is 
upon the arm (B). 

(QJ The fpot a was now at 30748 ; and at the fame time the fpot /3 being 
come on as far as 2i9°,3, was therefore vifible, 

(R) The fpot S, at 6h. 6' 57" was at 4043. 

(S) The fpot «, at 9h. 8' 28", was at 27244. 

(T) It was now at 27548. 

(V) At 29941- (W) At 30240. 

(X) The fpot <*, at 6 h. 22'59", was 27844. 

(Y) It was now at 29545. 

(Z) At 30547. (A) At 34647. 

(B) The fpot«, at 7 h. 15' 58", was at 23546. 

4 


22 S3. 
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22 53. The 7th appears to be full | dia. of t? p. the body ; 
but hazy weather (C). 

23 13. The 7th fat. | dia. of t? p. the body (D). 

o 8. The following arm contains a lucid point near the end 
of it (E). 

o 16. The preceding arm feems to be loaded with two fmall 
points towards the end (F). 

Nov. 4. 22 14. The yth fat. I think, is between the ill 
and 6th, but I cannot be fure (G). 

22 27. I cannot perceive the 7th fat. where I fufpedred 
it (H). 

23 47. The f. arm about -J dia. of Tj from the body contains, 
a fmall lucid point (I). 

23 54. I fee the point on the f. arm fo well that I have not 
much doubt but that it is a fatellite (K). 

Nov. 7. 22 9. At the end of the p. arm is a place that is 
brighter than nearer to the body (L). 

23 12. The preceding arm has ftill the appearance of a 
fmall protuberant point towards the fouth, near the end of 
the arm (M). 

Nov. 8. 23 40. There is a protuberant point on the preceding 
arm befides the 7th fat.; fo that at prefent I cannot tell whe¬ 
ther the fatellite be the neareft or fartheft of them (N). 

(C) At 2S7 °j 8. (D) At 269°, 1. 

(E) The fpot at 84°,4. (F) The fpot e, at 305°,0. 

(G) The fpot s, at 7 h, 8' was at 7^ 0 ,o, which agrees with the place^ 
and it might be the fuppofed fatellite. (H) At 78 °? 3 « 

(I) The fpot % at'8h. 40'5,1", was at 36°, 7. 

(K) It was now at 40°,7. 

(L) The fpot at 6h. 51' ai ,y , was at 274°,0*. 

(M) It was at 309°,8. 

£N) The fpot at 8h. 18' ii", was at 294°>4«- 
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Nov. io, 2i 35. The following arm | dia. of ?? from the 
body contains a bright point; perhaps an 8th fatellite (O). 

Nov. 25. 1 2i. The p. arm is loaded (P). 

Nov. 29. o 38. There are two fmall luminous points on the 
p. arm (Q.). 

Dec. 5. o 8. Upon the end of the p. arm appears to be a 
bright point (R). 

o 10. The fpot on the preceding arm is rather larger than 
the 6th fatellite (S). 

Dec. 16. o 7. The end of the p. arm feems to be loaded 
with a fatellite (T). 

Dec. 24. o 7. The p. arm contains a pretty bright point f 
towards the end of it (V). 

Dec. 2 c. 22 29. The p. arm verv near the end is loaded 
with a fat. (W). 

1 10. The p. arm is loaded very nearly at the far end of it, 
and a little towards the fouth (X). 

137. The bright point is near the far end of the p. arm (Y). 

The great accordance between the obferved places of thefe 
Ipots and the calculated opes, feems to eltablilh the rotation of 
the ring of Saturn on an axis fo as hardly to leave any doubt 
upon the fubjeft. The time of it, we have already feen, is 
to hours, 32 minutes, and 15,4 feconds. It may be obje&ed, 

(O) The fpot at 6 h. 5' 40", was at 59°, 1. 

(P) The fpot s, at Sh. 52' lo", was at 68 ,6. 

(Q.) The fpot/?, at 7 h. 53' 35", was at 259°,6. 

(R) The fpot E , at 7 h. o' was at 283°,8, 

(S) . It was now at 285°,o. 

(T) The fpot t, at 6 h. I 5 a 57 ,/ * was at 277 0 ,4. 

(V) The fpot «, at 5I1. 44' 33'', was at 25i°,6. 

(W) The fpot at 5 h. 12' 42", was at 244°,8. 

i(X) It was now at 296°,0, (Y) And now at 3ii°,4. 


that 
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that many of the obfervations are fuch as would alfo agree with 
other aftignable periods, efpecially when the numbers of fpots 
is fo confiderable as five; but the moft material obfervations, 
which are thofe on the fpot ex, fetting afide all the reft, feem 
alone to amount to a proof not only of a rotation of the ring, 
but of the time in which it is performed. 

It may be expe&ed, that having now fufficiently examined 
the whole feries of obfervations of the laft new fatellites, we 
can give their periodical times and diftances more accurately 
than before. The times, indeed, are full as well afcertained 
as we can expert to have them : for on calculating fix fatellites 
by my tables back to Aug. 19 d. 12 h. 19" 56", 1787, we find 
their places 34T, 1 the 5th; io°,6 the 4th ; 2 iT,i the 3d ; 
158°,9 the 2d; 8 o °,2 the ift; and 288°,8 the 6th. And my 
journal contains the fulleft aflurance that they were thus 
lituated at the time for which this calculation is made. We 
may therefore fix the period of the fixth at 1 d. 8 h. 53' 8",9. 
The 7th fatellite can only be traced back as far as the 8th of 
Sept. 1789; fo that its revolution will require at leaft ano¬ 
ther feafon to come to fome degree of accuracy, till when we 
{hall ftate it at 22 h. 37' 22",9. 

The diftance of thefe fatellites, deduced from calculation, 
depends intirely upon the time and diftance of the 4th, which 
is the fatellite that has been ufed. In order to obtain more 
accuracy in thefe elements, I have applied myfelf to mea- 
furing the diftance of the 4th fiitellite in thofe moments which 
were moft favourable for the purp'ofe. It is well known that 
this fubjeft, on account of the quantity of matter in Saturn, 
to be deduced 'from the periodical times and diftances of the 
fatellites, is of confiderable importance to aftronomers; I fhali 

7 therefore 
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therefore defer a full inveftigation of it till I can have an oppor¬ 
tunity of calculating a great number of meafures, not only of 
the 4th and 5th, but alfo of the other fatellites which I have 
already by me, and Hill intend next feafon to take. Mean 
while, having brought the meafures of the 30th of November,, 
which feem to me to be very good ones, to the mean diftance of 
Saturn from the fun, I find they give the diftance of the 4th 
iatellite from Saturn f 8 // ,9i8. In reducing thefe meafures to 
the mean diftance, I have ufed the new tables of M. de 
X^ambre for Saturn, and Mayer’s for the fun. 

Admitting therefore the above quantity as she diftance., and 
i5d. 22 h. 41'' i3 // ,4 as the period of the 4th fatellite, we 
compute that the diftance of the 6th from the center of Sa¬ 
turn is.36",7889'; and that of the 7th, 28",6689. 


Tables for the feven fatellites of Saturn. 


Epochs of the mean longitude of the fatellites. 



5. fat. 

4. fat. 

3. fat. 

2. fat. 

1. fat. 

6. fat. 

7. fat. 

Years. 




Deg. dec. 

Deg. dec. 

Deg. dec. 

Deg. dec. 

1787 

335=9! 

149,16 

87,21 

272,18 

176,46 

269,31 

307,07 

1788 

196,84 

132,41 

93=86 

1 7 3=95 

13 != 9 ! 

307=48 

65,02 

17.89 

53» 2 3 

93»°9 

20,82 

304=19 

256,66 

82,92 

161,00 

179° 

269,63 

53=77 

3 0 7=78 

74.43 

21,41 

218,36 

256,98 

I 79 I 

126,02 

i 4=45 1 

234=74 1 

204,68 

146,16 

353.81 

352,97 


Saturnicentric 
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Saturnicentric motion of the fatellites in months. 


m 

5 th. 

4th. 

3 d - 

2d. 

ift. 

-r-- 

6th. 

7 th. 

Months 

Deg. dec 

Deg, dec. 

Deg* dec. 



Deg. dec. 

Deg. dec. 

January 

Februa. 

March 

ooo ? oo 

140,68 

267,75 

000,00 

339,89 

252,05 

000,00 

310,4° 

21,73 

OOO5CO 

”7,58 

200,56 

000,00 

151,64 

91,18 

000,00 

224,54 

20,91 

000,00 

320,81 

215,73 

April 

May 

June 

48,43 

184,57 

325,25 

231,95 

189,26 

169,16 

332,13 

202,84 

153,24 

SJS.H 
304,19 
61 ,77 

242,81 

203,75 

355,39 

245,45 

207,27 

71,81 

176,54 

115,39 

76,20 

July 
Augu ft 
Septem. 

101,39 

242,07 

22,75 

126547 
106,37 
86,26 

23,94 

334,34 

284,74 

47,82 

165,40 

282,98 

3 i6 ,33 

107,96 

259,60 

33,63 

258,17 

122,72 

i 5>°5 

335,86 

296,67 

October 
Novem. 
Decern. 

158,89 

299,57 

75 , 7 i 

4358 

23,47 

340,78 

155-45 

105,85 

33 6 ,56 

269,03 

26,61 

12,66 

220,54 

12,17 

333 ,” 

84,54 

309,08 

270,90 

235,52 
! 96,33 

1 35, 1 7 


In the months January and February of a biffextile year 
fubtrad 1 from the number of days given. 
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Motion 

































86,22 
90,76 
95 , 3 ° 

22 99,84 

23 104,38 

24 108,91 


127,07 

131,60 

* 36)14 
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Motion of the fatellites in days. 




18,15 

22,69 

27» 2 3 






4th. 

3 d- 

2d. 

ift. 

Deg. dec. 

Deg. dec. 

Deg. dec. 

Deg. dec 

, 22,58 

45 , *5 
67,73 

79,69 

* 59 , 3 8 

239,07 

* 3*.53 
263,07 

34 , 6 ° 

190,70 

21,40 

212,09 

9 °, 3 * 
112,89 

135,46 

318,76 

38,45 

1x8,14 

l66,l4 

297,67 

69,21 

: 42,79 
233*49 
64,19 

158,04 

180,62 

203,19 

*97,83 

277,52 

357,2* 

200,74 

332,28 

103,81 

254,89 

85,58 

276,28 

225,77 

24 8 ,35 

270,93 

76,90 

156,59 

236,28 

235,35 

6,88 

138,42 

106,98 

297,68 

128,38 

293 * 5 ° 

316,08 

338,66 

3*5,97 

35,66 

** 5,35 

269,95 

4**49 

173,02 

319,07 

149,77 

340,47 

1,24 

23,81 

46,39 

* 95,°4 
274,74 
354,43 

3 0 4,56 

76,09 

207,63 

171,17 

1,87 

192,56 

68,97 

9 i ,54 

114,12 

74,12 

* 53 , 8 * 

233,5° 

339 ,i 6 

110,70 
242,23 

23,26 

2 13,96 
44,66 

136,70 

159,28 

181,85 

3 * 3,*9 
32,88 
112,57 

* 3,77 

*45,30 

276,84 

235,35 

66,05 

256,75 

204,43 

227,01 

249,58 

192,26 

27 i ,95 

35*,64 

48,37 

* 79 , 9 * 

3 1 J ?44 

87,45 

278,15 

108,84 

272,16 

294,74 

3 * 7,32 

7 i ,33 

151,02 

230,7* 

82,98 

214,5* 

346,05 

299,54 

130,24 

320,94 



262,73 21,96 

*65,45 43.92 

68,18 65,88 


33 °» 9 * 

233.64 

136,36 


39,°9 
301,82 

204,55 


107,27 

10,00 

272,73 


* 75,45 
7 8 ,* 8 
34°,9 * 


87,85 
109,81 
1 3 1 ,7 7 




53,73 

75,69 

97,65 



3 1 *,82 
214,54 
117,27 


20,00 

282,73 

i8 5,45 


88,18 

35 °, 9 * 
253,64 


156,36 

59,°9 
321,82 


219,62 

24**58 

263,54 


285,5° 

3 ° 7,46 

329,42 


35*<’39 

* 3,35 

35 , 3 * 


57 , 2 ? 

79-23 

101,19 


23,16 
45, *2 
167,08 


189,04 

211,00 

232,96 


254,92 

276,89 

298,85 


140,68 


** 7 , 5 8 


151,64 


224,54 I 32°, 8 * 
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Table of the rotation of the ring of Saturn. 


Epochs for 1789. 

Spot- & 271,5 
|3 183,0 

V 10,2 

* 142,5 

• 358,6 


Motion of the ijpots 
in Months. 


January 000,00 

February 217,52 

March * 35*28 



1 99 » 9 2 1 34 > l6 1 

2 199,84 2 68,33 2 

3 2 99>76 3 102,49 3 


i3 6 , 6 5 

170,81 

204,98 



10 279,20 10 341 

11 19,12 11 15 

12 119,04 12 49 



352,80 

110*40 

327,92 


July . 85,52 

i Au g uft 3 0 3,04 

September 160,56 


October 278,16 
November- 135,68 
December | 253,28 




16 158,72 16 186,60 16 

17 258,64 17 220,76 17 

18 358,56 18 254,93. 18 


19 98,48 19 289,09 19 

20 198,40 ; 20 3 2 3,25 20 

21 298,32 21 357,41 21 


22 38,24 22 31,59 22 

23 138,16 23 65,75 23 

24 238,08 24 j 99,91 24 


o ,57 3 1 17,6 5 

1,14 32 18,22 

*> 7 * 33 l8 >79 


2,28 34 19,36 

2 > 8 5 35 19,93 

3,42 3 6 2.0,50 


3,99 37 21,07 

4,56 3 8 21,64 

5,'!2 39 22,21 


5,69 40 22,78 

6,26 41 23,35 

6,83 42 23,91 


43 24,48 

44 25,05 

45 25,62 


9,11 46 26,19 

9,68 47 26,76 

10,25 48 27,33 


0,82 49 27,90 

*,39 5o 28,47 
1,96 51 29,04 


2 ,53 52 29,61 

3,io 53 30,18 

3,67 54 30,75 



25 14,24 55 31,32 

26 14,80 56 31^9 

27 I 5,37 57 32,46 


Exam, 
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Example of the ufe of the tables. 

Let it be required to calculate the apparent place of the 
feven fatellites for 1789, Oft. 18. 7I1. 51' 54"^to the nearefll 
minute of time and to tenths of a degree. 



S th. 

4th. 

3 d - 

2d., 

ift. 

6th. 

7th. 

1789 

53.23 

93.09 

20,82 

304.19 

256,66 

82,92 

161,00 

oa. 

158,89 

43>5 8 

I5S.45 

269,03 

220,54 

8 4,54 

235.52 

18 

81,69 

46,39 

354.43 

207,63 

192,56 

49.09 

35.3 1 

7 

1.32 

6,58 I 

23,24 

3 8 »3& 

55,62 

76,63 

111,41 

52 

0,17 

0,82 

2,88 

4.75 

6,88 

9.49 

13,80 

* h 

12,58 

12,58 

12,58 

12,58 

12,58 

12,58 

12,58 


3°7’9 

203,0 1 

209,4 

mm 

24,8 


209,6 


The fituation of the fpot « calculated for July 28. 13 h. 53' 
39 "; p for Sept. 16. 7 h. 45'' 48''j s for Nov. 2. 7 h. 1 5' 58".. 


1789, a 

2 7 I ?5 

(3 

183,0 

s 

358,6 

July 

85,52 

Sept. 

160,56 

Nov. 5 

i35» 68 

28 

277,76 

16 

158,72 

K ' 2 

i99, 8 4 

l 3 

84,11 

7 

239» I 4 

7 

239,14. 

54 

30,75 

46 

26,19 

16 

9,11 

h 

7,20 

% 

I0 .45; 

h 

. 23, 18 

i 

36,8 


w 

00 

*-0 


235,6 


* The quantity marked Tj 12^58, which i3 applied to every one of the fatellites, 
is the complement of 1 I s 17 0 25% or geocentric place of Saturn, taken from 
the Nautical Almanac, for midnight of the required day, and to the neareft 
minute, wfiich is iufficiently exaft. This complement, or 12° 35' in conformity 
with the tibles, is reduced to decimals of a .degree I2°,58. 





















